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A MONOGRAPH 



OF THE 



MOLLUSCA FROM THE EOCENE FORMATIONS 

OF ENGLAND. 



FIRST CLPiB^— CEPHALOPODA. Cuvier. 

MoLLUSCA BBACHIATA. Poli, 

CiPHALOPOBES. Lamarck; FSrussac, 
CiPHALOPHOBBS. Dc Blaifiville. 

The Cephalopoda form the first class of Molluscous Animals in the system 
proposed by Cuvier, and consist of the several encephalous moUusca whose organs of 
reptation are attached to the head. Possessing an organization more complicated 
and more fully developed than that of the other molluscs, they have a higher rank 
in the scale of existence. In a descending series they immediately succeed the 
Vertebrata. 

It is in this class that the latest indication of an internal skeleton will be found. 
Among the more highly organized of the Cephalopods, the cephalic ganglia, to which, 
fix)m their importance and development, the term drain may still be applied^ are 
surrounded and protected by a cartilaginous process, called the cranial cartilagfe, 
analogous with the cranium of a vertebrate animal, and in which the muscles of the 
arms and tentacula are inserted. Other cartilages, subservient to the muscles of the 
funnel and of the fins, where those organs exist, will be found in other parts of the 
body, and may be said to represent, in rudiment, those portions of the skeleton which 
in the vertebrate animals sustain their locomotive organs. 

The Cephalopods are eminently social animals; they are all predatory and 
voracious in the extreme, and appear to be nocturnal or crepuscular in their habits. 
Some, the more highly organized, inhabit the deep seas only ; others frequent the 
coasts or shallow seas, or conceal themselves in holes in the rocks. M. d'Orbigny, to 
whose recent work entitled ' MoUusques vivants et fossiles* I am largely indebted, 
shows that to these various habits the zoological peculiarities of the diflferent genera 
are referable ; and he distinguishes the animals as pelagic (pelagiens), or littoral 
(cotiers), according to the fact of their frequenting the deep sea or the coasts. 

The Cephalopoda have a distinct head, surrounded by arms or tentacula ; they 
possess organs of sight and hearing, closely resembling those of vertebrate animals, 
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2 EOCENE MOLLUSCA. 

and they are endowed with the sense of smell. The eyes are placed on the sides of 
the head, and in one of the two orders into which the animals are divided (the Dibran- 
chiata) are, generally, lodged in an orbital cavity in which they move freely ; in some 
genera, however, they are united to the outer integument, and are then incapable of 
motion. When lodged in orbital cavities, they exhibit two distinct modifications, of 
which M. d'Orbigny has availed himself for the subdivision of the order into two 
groups (called respectively Myopsida* and OiffopsicUe^). In the first modification, 
which is found among the littoral Cephalopods, the eyes are wholly covered by the 
skin of the head, which becomes thin where it passes over the ball of the eye ; in the 
other modification, which characterises the pelagic species, the orbital cavity is largely 
open, and the eyes are in contact with the water. 

In the tetrabranchiate Cephalopod, whose food is found principally at the bottom 
of the sea, and to whom enlarged vision would be comparatively useless, the eye is 
not lodged in an orbital cavity, but pedicillated, and assumes a simpler structure, 
approaching that of the inferior mollusc. 

These animals possess an external auditory opening, generally protected by an 
external ear more or less complicated in structure. The organs of smell are supposed 
to reside in certain pores or sacs, opening externally, termed by M, d'Orbigny 
aquifercma pores (ouvertures aquiferes), which are divided into cephalic^ oral, anal^ and 
brachial pores according to their position, and are used by him as generic distinctions. 
The mouth is terminal, and is furnished with two strong, homy beaks or jaws termed 
mandibles^ working vertically upon each other like the bill of a parrot, with which they 
are usually compared. 

The body is inclosed in a thick membranous skin or mantle, united along the belly 
of the animal so as to form a muscular bag or sac, open at the upper extremity, and 
containing the branchial apparatus and viscera. In its general shape it is round, or 
more or less elongated, and cylindrical or depressed. To this body, distinguished as 
the posterior portion of the animal, the anterior or cephalic portion, consisting of the 
head and the arms or tentacula it sustains, is attached by one or more ligaments, 
some internal, others formed by the continuation of the skin of the body, and termed 
cervicai or lateral ligaments, according to their position. The condition of these 
ligaments varies with the habits of the animal, and upon it generic characters are 
founded. They attain their greatest strength in the littoral Cephalopods, and in some 
genera afford a sufficient attachment between the head and the body ; but in the 
Cephalopods more or less pelagic, in which the free and independent use of the organs 
of prehension, and a simultaneous active exercise of the bodily locomotive function, 
would be materially impeded by an extensive permanent attachment, the ligaments 
are considerably reduced ; so much so, in fact, that they would afford a very imperfect 

* Myopsidse ; from /ui;« claudo, oi//u visus. 
t Oigopsidse ; from Siyw aperio, o\^ yisus. 
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CEPHALOPODA. 8 

guard against the resistance caused by the rapid motion through the water of a mass 
so large as the cephalic portion of the animal. To obviate this defect, a peculiar 
apparatus is found in various Cephalopods, which, capable of bemg instantly brought 
into action, provides an additional and firm attachment of the head to the body. 
TTiis apparatus is variable in form, and, except in three genera in which it is 
not found, forms one of the most certain generic characters. It consists of one or 
more cartilaginous or fleshy protuberances, placed on each side either of the inner 
surface of the body or of the base of the head, which fit into corresponding holes or 
depressions formed for their reception in the opposite part of the head or body. This 
apparatus, termed by M. d'Orbigny the apparatus of resistance (l*appareil de resistance), 
has relation to the swimming power of the animal, and is more or less compUcated as 
that increases or diminishes. 

The respiratory apparatus consists of two or four lamelliferous branchiae or giUs, 
lodged in chambers contained in the visceral sac, but separated from the viscera by a 
membranous partition. The number of these gills has been adopted by Professor Owen 
as an ordinal distinction ; and, in the system of classification proposed by him, to 
which I shall hereafter refer, the Cephalopods are divided into dibrancUate and tetra- 
branchiate orders according to the fact of their possessing two or four branchiae. Into 
the chambers containing the gills, the water is freely admitted by a valvular aperture, 
and having served the purpose of respiration, flows, or is forcibly ejected by the 
muscular contraction of the body, through the excretory tube or funnel {in/undidulum). 
The water thus expelled in streams more or less powerful and frequently repeated, at 
the will o^ the animal, causes a retrogressive movement, which forms its principal 
mode of locomotion, from which circumstance the tube itself is called by M. d*Orbigny 
the locomotive tube. The body thus becomes the most important locomotive agent ; 
and as its size and shape must materially influence the retrogressive motion, we can 
readily conceive that they will have relation to the exigencies of the animal for 
swimming. Thus the pelagic species, in which the body, from its comparative size, 
and its cylindrical form and tapering extremity, is adapted to contain a large quantity of 
water, and to move through the sea with facility, are, as their necessities would require, 
pre-eminently powerful swimmers ; while, on the other hand, in the littoral species, to 
which great retrogressive power would be not only unnecessary, but a source of 
frequent injury, the body is small and rounded, or depressed, so as to aflford a broad 
surface on which the animal can rest upon the ground. 

Among the dibranchiate Cephalopods the circulation is performed by the agency of 
a central or systemic heart, of two lateral hearts, subservient to the propulsion of the 
blood through the branchiae, and thence called the branchial hearts, and of a venous 
system consisting of two principal vessels, vena cava, contained in a cavity called by 
Professor Owen the pericardium^ and communicating freely with the branchial 
chambers, and of other subordinate trunks or vessels. In this cavity terminates the 
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4 EOCENE MOLLUSCA. 

tube called the siphon or sipAuncle, which perforates and traverses the chambers of all 
the multilocular shells, whether external or internal,* and by means of which, as it has 
generally been supposed, the animal can diminish or increase the specific gravity of the 
shell, and so facilitate its rising or sinking in the water. 

In the recent Nautili, the sole living representatives of the tetrabranchiate Cepha- 
lopods, the lateral hearts are wanting, the enlai^ed surface of the branchial apparatus 
rendering such additional means of circulation unnecessary. 

The funnel or locomotive tube is placed beneath the head, and supports at its base 
the apparatus for resistance before noticed. Its functions are various ; it conveys 
away the water inhaled for respiration after that object has been served, and, as we 
have already seen, becomes, at the will of the animal, the principal locomotive agent ; 
it is also the excretory tube. The condition of this organ is used by Professor Owen 
as an ordinal character ; in the dibranchiate Cephalopods the parietes of the funnel 
are entire, while in the tetrabranchiate Cephalopods they are disconnected along the 
ventral margins. 

A peculiar provision for defence is found among the naked Cephalopods, which is 
denied to those protected by an external shell ; this provision consists of an organ for 
secreting and expelling an inky fluid, by the eflFusion of which the animal, when 
alarmed, is enabled to discolour the surrounding water, and thus to facilitate or conceal 
its escape. The fluid is contained in a bladder-shaped sac, called the ink-bladder^ and 
its presence may be regarded as a certain indication of the dibranchiate type of 
organization.! 

In addition to the retrogressive power possessed by all the Cephalopods, and 
derived from the agency of the funnel, the decapodous genera are provided with lateral 
or terminal fins, more or less coriaceous, according as the habits of the animal are 
more or less pelagic or littoral. The motive function of the fins, however, appears 
to be secondary ; those organs being used chiefly to sustain or steady the animal, and 
direct its course through the water. The position of the fins is used as a generic character. 

The dibranchiate Cephalopods carry on their heads eight or ten arms, the place of 

* In M. de Blainyille's '' M^moire sur 1' Animal de la Spimla et sur TUsage da Siphon des Coqnilles 
Polythalames," the siphunde is descrihed as a solid tendinous prolongation of the retractor mascles, by 
means of which the animal is enabled to withdraw the cephalic mass within a cavity formed by the anterior 
extremity of the mantle, and thus to regulate the specific gravity of the body. It appears, however, from 
Professor Owen's examination of two specimens of S. Peronii (J^offilis), captured and brought home by 
Captain Sir Edward Belcher (see Zoology of the Voyage of the Samarang), that the soft or membranous 
siphon is in reahty a tube continued from the calcareous siphon and the last chamber of the shelly through 
a semicircular aperture in the mantle, into the visceral cavity. 

t M, d'Orbigny, after referring to these means of escape in the Sepiae, says (Moll. Viv. et Foss., vol. i, 
p. 134), that he is far from believing that the faculty is enjoyed by every species ; and that, in fact, if it 
exists lunoDg the Sepidae, it is at the least doubtfVil among the other Cephalopods, who possess but a small 
quantity of the hquid, which they only expel when dying. 
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CEPHALOPODA. 5 

which, in the tetrabranchiate Cephalopod, is suppUed by a mtQtitude of tentacula 
grouped around the mouth. These arms or tentacula are organs as well of locomotion 
as of touch and prehension. In the dibranchiate Cephalopod the arms are furnished 
with suckers (acetabula), and are of two kinds, viz. : eight sessile arms encircling the 
mouth, and connected at the bases by a muscular web more or less broad ; and two 
tentacular arms placed one on each side, and capable of considerable extension. The 
Octopods are furnished with the sessile arms only ; the Decapods possess also the 
tentacular arms. The development of the sessile arms appears to be in inverse ratio 
with the retro-swimming power of the animal, and, consequently, as we have before 
Seen, with the size of the body. In the pelagic Decapods, which possess the highest 
retro-swimming power, and whose body is comparatively large, the arms are short ; 
while in the finless Octopods and the httoral Decapods, which have small bodies, and 
are consequently bad swimmers, and whose habits require the means of creeping along 
the ground, the arms are infinitely larger, and the connecting web is broader, so that 
they serve also for reptation. 

The arms, to adapt them more perfectly for prehensile purposes, are provided with 
suckers placed in serie^ on the inner surface. These are sometimes simple, i. e. 
unarmed; but in some genera they are surrounded by a homy dentated hoop, and in 
others are uncinated, or armed with sharp, homy hooks. When the prey is once 
seized by this formidable apparatus, escape is hopeless. In the tetrabranchiate 
Cephalopod, which is always attached to a dense calcareous shell, and whose principal 
food appears to be the Crustacea or testacea living at the bottom of the sea, the 
complicated mechanism of the arms entirely disappears, and the animal is provided 
with numerous, small, retractile tentacles, by which the sense of touch, as necessary to 
it as enlarged vision is to the dibranchiate Cephalopod, is largely developed. 

The presence of the sucker bearing arms, or of the tentacula, is an ordinal 
distinction, and has been adopted by the French naturalists for the designation of the two 
orders, corresponding with the dibranchiate and tetrabranchiate orders of Professor 
Owen, into which they have divided the Cephalopods ; the armed and unarmed 
conditions of the suckers are also used as subordinal and generic distinctions, and 
characters of families and genera are founded upon the retractile power of the 
tentacular arms. 

Exclusive of the impulsion derived from the funnel, and the capacity to rise and 
float in the sea which the chambered and siphoniferous shell affords, the tetrabranchiate 
Cephalopod can only creep, like the gasteropods, along the bottom of the sea by means 
of the free and expanded margin of the anterior extremity of the body. 

The animal whose zoological peculiarities have been thus cursorily noticed, is 
sometimes lodged in a symmetrical shell, unilocular or earner ated (multilocular), that is, 
presenting a series of chambers divided from each other by thin partitions {septa), and 
successively added by the animal to meet the exigencies of its increasing bulk, and in 
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6 EOCENE MOLLUSCA. 

tlie last of which the body is contained. The partitions present the greatest variety 
of form ; being in fact moulded upon the animal, they indicate corresponding zoological 
peculiarities, and generic distinctions have been founded upon them. Among the 
NautilidcB^ one of the families into which the tetrabranchiate Cephalopods are divided, 
the posterior extremity of the body is round and without any projecting part, or lohe 
as it is termed, and the septa therefore are characterised by simple curvatures or 
undulations, and their margins are always entire ; and thus we are led by analogy to 
believe, that in the Cli/menida the animal had an angular lobe on each side of the body, 
from which the sinus, which characterizes their septa, would take its form ; and that 
in the Ammonitida the posterior extremity of the body had many lobes, the edges of 
which were foliated, whence the septa assumed corresponding curvatures with foliated 
margins. Sometimes, and this is most generally the case among the recent 
Cephalopods, the animal is without the protection of an external shell ; but it is 
then supplied either with a calcareous chambered shell almost wholly buried in the 
animal, or with a homy or calcareous substance, simple, or more or less complicated in 
form and structure, wholly internal, and encysted in the back of the mantle. From 
the presence or absence of the external shell, the Cephalopods have been, and in fact 
still are, popularly divided into shell-bearing and naked Cephalopods, although in the 
systematic arrangement proposed by Professor Owen these terms have a more 
restricted application. 

The chambered shells are characterised by a peculiar apparatus, by means of 
which, as it has been generally supposed, they are made subservient to hydrostatic 
purposes, although the precise mode by which that end is attained is merely conjectural. 
From Professor Owen's description of the Nautilus Pompiliua^ it appears that the 
posterior part of the visceral sac is prolonged in the form of a membranous tube, 
which, passing through a short calcareous collar, formed in the disc of each septum, 
and called the testaceous siphon^ traverses the difiFerent chambers to the extreme nucleus 
of the shell. This tube, with the calcareous collar which, more or less, covers and 
protects it, is termed the siphon or siphunchy and is found in all the multilocular shells 
strictly so called, whether external or internal, recent or fossil ; and its position with 
reference to the margin of the shell, is used as another distinction between the 
Ammonitida, the Clymenida, and the Nautilida ; being ventral or external, that is, placed 
near the outer margin, in the Ammonitidee ; central, that is, at or near the middle of 
the disc of the septum, in the JVautilida; and dorsal, that is, close to the preceding 
volution, in the Clymenida. 

The process by which the external shells of the Cephalopods are constructed does 
not appear to 'differ essentially from that used by the inferior molluscs. Professor 
Owen has described the mode of growth in the Nautilus Pmnpilitis ; and we are led 
by analogy to the conclusion, that the shells of the extinct Nautili and the Ammonites^ 
and their various cognate genera, were formed in the same way. In the recent 
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CEPHALOPODA. 7 

NautUm the animal is attached to the shell by two large lateral muscles, called the 
adherent muscles, and by a belt or cincture of homy matter, which completely encircles 
the posterior part of the visceral sac, and expands at the sides into broad discs, which 
serve as the medium of insertion of the adherent muscles ; and the prolonged posterior 
extremity of the visceral sac, forming the membranous siphuncle, is a third mode of 
attachment. As the animal increases in size, the adherent muscles and the cincture 
gradually advance their line of attachment, and the membranous tube at the same time 
lengthening in proportion, a cavity is thus formed between the septum and the lower 
portion of the visceral sac. A deposition of calcareous matter by the surface of the 
mantle then takes place, commencing at the sides of the shell, and proceeding towards 
the membranous tube, round which it is continued backward, and forms the calcareous 
or testaceous siphon. Thus, as the animal increases in bulk, the dwelling-chambers 
are successively formed and converted into air-chambers, by means of which the specific 
gravity of the shell and its contents is maintained nearly in equilibrio with that of the 
surrounding water. During the growth of the animal the anterior portion of the 
mantle secretes calcareous matter, which it deposits in successive layers on the margin 
of the aperture ; and thus the enlargement of the outer wall of the shell is effected. 
I must add, that the theory of the gradual advance of the adherent muscles and the 
cincture during the growth of the animal is opposed to the opinion of M. d*Orbigny, 
who, in his hypothesis as to the function of the siphuncle, noticed subsequently, 
maintains in effect, that the advance of the muscles (and, I presume, of the cincture 
also) is periodic. 

The Argonaut presents an extraordinary deviation from the general laws which 
govern all other molluscous animals ; inasmuch as the animal, although perfectly free 
and unattached to the shell it inhabits, is not now considered to be a mere parasite,* 

* It is foreign to Ihe present purpose to enter into the question as to the parasitism of the Ocythoe ; 
the experiments of Madame Jeannette Power, confirmed to a great extent by the obserrations of M. Sander 
Bang and M. d'Orbignj, and more recently by those of Mr. Adams^ daring the voyage of H.M.S. Samarang, 
are generaUy considered as removing all doubt as to that animal being the fabricator of the shell in which 
it is found ; and the theory of parasitism is now rejected by nearly all naturalists. A detailed account of 
the facts ascertained and recorded by Madame Power and M. Rang will be found in M. Bang's Memoire, 
published in Guerin's * Magasin de Zoologie/ and in Madame Power's * Observations on the Poulpe of the 
Argonaut,' translations of which are published in the ' Mag. Nat. Hist.,' new series, vols, iii and iv. The 
observations of Mr. Adams, published in the ' Zoology of the Voyage of the Samarang,' tend to prove that the 
shell is constructed by the female Argonaut as a nest for receiving her eggs, and protecting them from injury, 
resembling in some measure the rudimental capsules secreted by many marine Gastropods for the preser- 
vation of the embryo. The animal firmly retains possession of this light calcareous shell-nest by means of 
the broad expanded membranes of the posterior pair of tentacles ; but when disturbed or captured, she 
loosens her hold, and leaving her cradle to its fate, swims about independent of her shell. Having once 
deserted the nest, it appears that she has not the power, or more properly the sagacity, to re-enter it. 
Numbers of male Argonauts were taken by Mr. Adams, but always without shells. There are, however, 
in this theory, difficulties which probably future observation may explain. In the first place, the shells 

t 
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8 EOCENE MOLLUSCA. 

as at first was supposed to be the case, but the actual fabricator of the shell ; and it is 
believed that the broad membranes usually termed vela or velamentUj into which the 
extremities of the posterior pair of arms are expanded, and which usually envelope 
the shell, are the organs by which the deposition is effected; the mantle itself, 
apparently, not being capable of a calcifying secretion. 

The beaks or mandibles with which the mouths of the Cephalopods are armed, vary 
in structure according to the habits of the animal. In the dibranchiate Cephalopod, 
whose principal food consists of fish, the mandibles are sharp, and entirely composed 
of horn ; but, with the tetrabranchiate Cephalopods, the mandibles are blunt, and 
cased at their extremities with hard calcareous matter, adapted for the crushing of 
shells, and the defensive coverings of Crustacea. The fossil substances called 
RhyncoliteSy resembling the mandibles of the recent NautUm^ and found associated with 
the numerous chambered shells so abundant in the secondary and transition forma- 
tions, appear to be remains of Ammonites, and the other cognate extinct genera by 
which those shells were inhabited.* 

That the external chambered shells of the Cephalopods act in the same way as the 
swimming bladders of fish, and serve as floats, is obvious from the circumstance that, 
when deserted by the animal, they swim on the surface of the water. To an animal 
seeking protection against its enemies, by an instantaneous sinking in the sea, this 
tendency of the shell to float would prove a serious and dangerous impediment, if the 
animal itself did not possess the means, in some way or other, of increasing on 
the instant its specific gravity; and it has long been the opinion of naturalists 
that the siphuncle is subservient to this purpose, although a difference of opinion 
has prevailed as to the mode of operation. Dr. Hooke, so far back as the 
beginning of the last century, expressed an opinion that the Nautiltia had the power 
of generating air to fill the deserted chambers, and that by the injection or exhaus- 
tion of this air through the siphuncle, the specific gravity of the shell could be 
diminished or increased. It is ascertained, however, that there is not any communi- 
cation between the siphuncle and the empty chambers ; and Mr. Parkinson, who, in his 
' Outlines of Oryctology,' adopts an hypothesis similar to Dr. Hooke' s, suggests that the 
tube is elastic and dilated by gaseous or aqueous fluids, the alternation of which 
produces a corresponding change in the specific gravity of the shell. Dr. Buckland 

are found in different stages of growth, and they always exhibit the usual indications of successive periodic 
enlargements. Again, Mr. Adams states^ " that it does not appear that the female is able to exist long when 
disengaged from the shell." How can these facts be reconciled with the theory that the shell is a mere nidu9 f 
* MM. de Blainville and d'Orbigny have founded on these remains two genera, which they have named 
Conchorhyncua and Rhyncoteuthis, The reasons advanced for supposing that the Kkyneolites were not the 
mandibles of any of the Nautilidae or Ammonitidae already known, are far firom conclusive ; and these 
genera can only be regarded as arbitrary, though perhaps convenient, divisions, according to the peculiar 
forms presented by the remains. 
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CEPHALOPODA. 9 

maintains that a fluid is contained in the pericardium, the position of which is 
alternately changed from that cavity to the siphuncle ; and that in this shifting fluid 
the hydraulic balance consists, the chambers being filled with air alone^ the elasticity 
of which would admit of the alternate expansion and contraction of the membranous 
siphuncle. Prof. Owen has pointed out objections to both these hypotheses. The only 
organ apparently by which the gaseous fluids of Mr. Parkinson*s theory can be 
secreted, is a small artery continued down the siphon, but which would not be adequate 
for the purpose ; and the form and size of the siphon would not allow of an escape of 
gas so free as to make the consequent sinking of the shell sufficiently rapid for 
defensive purposes. In some extinct species of Nautilus the membranous siphuncle 
appears to have been capable of considerable dilatation, instances of which are 
mentioned by Dr. Buckland ; but Professor Owen states that, in all the specimens he 
had examined, the membranous siphuncle, after the first chamber, presented an 
inextensible and almost friable texture, and was coated beyond the extremity of the 
testaceous siphon with a thin calcareous deposit; and that, in certain extinct species, 
the testaceous or calcareous siphon extended from septum to septum, rendering a 
dilatation of the membranous tube physically impossible. The calcareous siphon of 
the recent Spirula, as is well known, exhibits this form of structure. It is ascertained 
that, by the conversion of the dwelling-chambers of the animal into what may 
be termed air-chambers, the specific gravity of the Nautilus, and of its shell, 
may be maintained nearly in equilibrio with that of the sea. This equiUbrium 
would be very sensibly affected by the position of the body of the animal with 
reference to the shell ; and Professor Owen therefore inclines to the opinion* that the 
variation of the specific gravity is caused chiefly by changes in the extent of the surface 
exposed to the water, according as the body may be expanded beyond the aperture of 
the shell, or more or less withdrawn within the dwelling-chamber. At the same time it 
is not improbable that the siphuncle, filled with the fluid propelled into it from the peri- 
cardium, in consequence of the pressure caused by the contraction of the animal within 
the shell, may assist in affecting the specific gravity ; it certainly, however, does not 
appear to be capable of var3dng the specific gravity of the shell sufficiently for the 
wants of the animal, and that function, if attributable to it, must consequently be 
merely secondary. I am therefore inclined to agree with M . d'Orbigny, who rejects 
the supposition that the action of the siphuncle is hydrostatic. That naturalist assigns 
to the membranous tube which enters the calcareous siphon, and communicates with 
the pericardial cavity, a function widely different, and only to be called into action 
when the animal constructs a new air-chamber. *' On this occasion," he says, •' many 
difficulties have to be overcome ; the extremity of the body is attached above the last 

* In this opinion M. de BlainviUe concurs (M^moire sur TAnimal de la Spirnla, &c.), and he shows 
that a similar mode is nsed by the Spirula ; the alteration of the specific gravity being effected by the with- 
drawal of the cephalic mass into a cavity formed by the upper portion of the body, 

•2 
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septum {en desam de la demiere cloison) by two powerful muscles ; and the animal, 
always increasing in bulk, must detach its body, and remove and place itself at a 
determinate distance whenever it wishes to form a new partition. There must also 
be left, between the penultimate partition and that which the animal is about 
to construct, a space to be filled with air, while the animal is always under water." 
And M. d'Orbigny therefore suggests " that the membranous tube and pericardial 
cavity are required, when the new chamber is constructed, to empty the water 
contained in it, and to fill it with air before the siphon entirely closes its wall in the 
interior of the new air-chamber/* This hypothesis does not appear to be more 
satisfiactory than the one involving a hydrostatic function. No allusion is made 
in any way to the attachment of the animal to the shell by means of the Aomy 
or epithelial cincture which, as we have seen, encircles the lower part of the body. 
This cincture, in fact, hermetically closes the space between it and the last septum ; 
and, unless it is detached, there would not be any external entrance through which 
the water could penetrate, and the function, the object of the hypothesis, becomes 
unnecessary. I cannot think therefore that this important attachment was overlooked; 
and I assume that M. d'Orbigny, when he says that the animal " must detach its 
body," means that it must detach not only the adherent muscles which he mentions, 
but also the homy cincture, to which he does not allude. Conceding this to be the 
case, then, the hypothesis in question assumes that the advance of the body, pre- 
paratory to the formation of the new partition, is not gradual ; but that the animal, by 
sudden and nearly simidtaneous eflForts, detaches the adherent muscles and the 
cincture, and removes its body to the necessary distance. In all other testaceous 
molluscs, the advance of the adductor and adherent muscles is caused by the depo- 
sition of new matter, by means of a thin membrane, part of the pallial membrane, 
interposed between the extremity of the muscle and the inner surface of the shell. 
The deposition is made, particle by particle, on the anterior part of the muscle, 
portions of the posterior part probably becoming detached and absorbed ; but this 
process is so gradual, that the attachment of the animal to the shell — an attachment, in 
fact, necessary to its existence — ^is not affected ; and thus the muscle advances slowly 
and imperceptibly. There does not appear to be any reason for supposing that a law 
prevails among the cephalopodous molluscs different from that which regulates the 
advance of the adherent muscle in the testaceous gasteropod. We may readily 
conceive, on the contrary, that the entire detachment of the muscles and of the 
cincture would be attended with considerable inconvenience to the animal ; for, in 
that condition, the fulcrum or resisting power by which the animal is enabled to use 
its tentacles and other organs efficiently, and whifch is essential to its existence, would 
be temporarily lost. The sudden removal of the body forward would probably, 
although it cannot be assumed that it would necessarily, cause the rupture of the 
membranous siphon, for that organ may be sufficiently elastic to stretch to the required 
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didtance ; but the rupture is^ in fact, required by the hypothesis, and the animal 
would thus be deprived at once of all its means of attachment to the shell. Neither 
by this periodic advance would the equilibrium of the specific gravity be maintained. 
We are warranted, I think, in assuming that the specific gravity of the animal and its 
shell, without the siphuncular aid, would be most nearly in equilibrio with that of 
the surrounding sea immediately after tiie formation of a new septum. Now the 
growth of the animal would constantly tend to derange this equilibrium, until the 
period should arrive for the formation of the new septum. The capability of the 
animal, therefore, to rise and sink would be as constantly fluctuating, unless there 
existed some mode of compensating for the increasing bulk of the body during the 
interval between the formation of the penultimate septum and that of the last. This 
compensation, however, would be provided in the case of a gradual advance of the 
line of attachment ; for the vacated part of the dwelling-chamber, filled with exhala- 
tions from the animal, and increasing in size as the body is advanced, would become 
an air-chamber as eflfective as if it were inclosed by a new septum ; while, on the other 
hand, a periodic advance of the muscles and cincture would deprive the animal of this 
mode of maintaining the equilibrium. 

I have mentioned the rupture of the membranous tube, which would be the 
consequence of the sudden advance of the body ; in fact, the hypothesis which attributes 
to this tube the function of carrying off the water admitted into the vacated part of 
the shell by the detachment of the cincture, requires, esu necessitate^ that the tube 
should be ruptured in order that the water should enter it ; and in that case the 
membranous siphon in the deserted chambers would consist of detached fragments 
extending from septimi to septum, and which, having fulfilled their object and become 
severed from the animal, would no longer retain vitaUty. This, however, is not the 
fact. The membranous tube is continued entire through all the septa to the extreme 
air-chamber,* and is a vascular organized substance, provided with an artery and a 
vein for its nutrition ; and it maintains its vitality during the life of the animal. We 
are compelled, therefore, to think that the function of the siphuncle must be coextensive 
with the animal's existence. On these groimds, the theory suggested by M. d'Orbigny 
is not more satisfactory than the hydrostatic theory which he rejects. Whatever the 
function may be, it is evident that the air-chambers themselves would be as efficient a 
float without the siphon as with it ; and the alteration of the specific gravity, as has 
been stated, may and in all probability is, effected simply by the animal protruding or 
withdrawing the cephalic mass from or into the dwelling-chamber of the shell, or, as 

* Professor Owen, speaking of the specimen of Spirula Peronii {fragilia), brought home by Sir Edward 
Belcher, says: ''On gently raising the exposed portion of the siphon with a needle, the soft siphon was 
withdrawn, without sensible resistance, from the tube of the hard siphon ; the siphon so withdrawn must 
have reached nearly to the innermost whorl. It exhibited a slight segmentation, answering to the sue* 
cessiyely sheathed parts of the calcareous siphon/' 
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M. de Blainville has shown to be the case in Spirula^ within a cavity formed by the 
anterior extremity of the mantle. We may reasonably infer, therefore, that to assist 
in varying the specific gravity is not the principal function of the siphuncle. But, in 
any view, the preservation of the deserted chambers, as air-chambers, is essential to 
the motive power of the animal ; for it is only by their tendency to float whai the 
cephalic mass is protruded, that the animal is enabled to rise ; and this nicely- 
adjusted counterpoise is maintained, as we have seen, by the addition of new air- 
chambers, as the animal and the shell increase in size. It is obvious, therefore, 
that the hydrostatic balance would be destroyed if any one of the deserted chambers 
were so injured as no longer to act as a float. Now it is known that the shells of the 
testaceous molluscs are not wholly inorganic substances ; but that a vital communica- 
tion is maintained between them and the animals, and that where this communication 
ceases, the deserted whorls of the shell lose their vitality and become brittle ; the 
calcareous matter falls off in particles, and the shell is much more susceptible of 
injury. In Bulimua decollatm [Helix decoUata^ linn.) and other similar shells, in which 
the earUer whorls are wholly deserted, the animal on withdrawing its body forms 
behind its extremity a concave septum. In these cases the apex of the shell, no longer 
necessary, is easily broken off ; in which state the shell is said to be decollated* In 
the siphoniferous shells, however, the preservation of the chambers, as air-chambers, 
is, as we have already seen, essential to the motive power of the animal. It is true 
that in the Nautilus, the mode of convolution, upon a vertical axis, is admirably 
adapted to strengthen and protect the first-formed volutions; but in shells not so 
constructed, and even in those possessing the nautiliform mode of convolution, it 
would appear to be essential that the vitaUty should not be lost. How, then, is the 
necessary conmnmication between the animal and the air-chambers maintained, and 
the vitality of the deserted shell preserved ? It has been shown that the siphuncle 
traverses the chambers to the extreme nucleus of the shell, and that it is provided 
with a small artery and vein ; and we also learn from Professor Owen's Memoir, that 
in the Nautilus " a delicate pellicle, distinct from the tube, is continued over the 
outer part of the testaceous tube, and also over the whole inner surface of the chamber." 
May we not then reasonably regard the siphuncle with its artery and vein, and the 
pellicle lining the air-chambers, as the organs destined to maintain the vitality of the 
shell, and feel ourselves justified in considering this office to be in fact the primary 
function of the siphuncle ? And when we bear in mind that the internal shells, from 

* I am wholly indebted to my friend Mr. Searles Wood for the foUowing theory as to the siphuncular 
fiinction, and the main arguments in support of it. The well-known conchological attainments of that 
gentleman exact respect for every opinion of his on subjects like the present ; but independently of this, 
the theory itself seems to me to be far more probable than any hitherto advanced as to the office of the 
siphon ; and I therefore gladly avail myself of Mr. Wood's permission to introduce his views of the subject 
into my text. 
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their terminal or, as in Spirula, their exposed position, are particularly liable to injury 
from the shocks caused by the retrogressive movements of the animals, we shall find 
that the hypothesis will be as apphcable to them as to the external shells. In the 
extended series of observations made by Dr. Carpenter upon the microscopic structure 
of shells, it is shown by that gentleman that the outer covering or shelly mass of 
molluscous animals is invariably permeated by an organized membrane, and he says 
(Report Brit. Assoc, 1844, page 9) : "I am much disposed to believe that in every 
distinct formation of shell substance there is a single layer of membrane, and I am 
further of opinion that this membrane was at one time a constituent part of the mantle 
of the mollusc." He further represents this membrane to have, more or less, a cellular 
arrangement, the interstices of which are filled with carbonate of lime or inorganic 
matter; and, at page 10, he says: *' Coupling the appearances which I have myself 
observed, with the observations of Mr. Bowerbank, on the formation of shell, and 
keeping in view the general doctrines of cell action which I have elsewhere endeavoured 
to develope, I am inclined to beUeve that these cells are the real agents in the pro- 
duction of the shell, it being their office to secrete into their own cavities the carbonate 
of lime suppUed by the fluids of the animal." He does not appear to have extended 
his researches so far as to determine whether any or what amount of vitaUty is 
possessed by these membranes ; but from the continuity and intimate connexion of 
this beautiful network, permeating the entire substance of the sheD, we may im'agine 
that some slight degree of vital existence pervades the whole membrane, by which it 
is possible that the inorganic material is preserved from disintegration. In those 
shells which appear to have been subject to the erosive action of acidulated waters, 
or other external agency, such as the apices of Cerilhia and the umbones of Cyrerue^ 
the part most affected is that which is furthest removed from the main body of the 
animal ; while that part of the shell which is in close proximity with the mantle is 
not, or at least but little, altered ; probably owing to its greater vitality, and to its 
being the part most essential for the protection of the animal. Not only is the entire 
formation of shelly matter permeated by an organic membrane, but in some of the 
shelly coverings of molluscous animals in the order Brachiopoday there is a very 
peculiar structure, somewhat analogous with what has been before suggested as the 
especial use of the siphuncular tube in the Cephalopoda. Dr. Carpenter has pointed 
out that in most, or perhaps in all, of the nonplicated species of Terebratula, the whole 
surface of the shell is perforated with innumerable pores, into which are inserted 
vascular portions of the mantle of the animal, of a tubular form, and filled with fluid, 
which have no communication with the exterior, but are closed at the outer surface of 
the shell, and occupy the entire space of the pores. These csecal appendages may be 
for the purpose of distributing a greater degree of vitality through the body of the 
shell ; though for what especial purpose this provision is required in one group more 
than another, it is not easy to explain ; perhaps a greater degree of strength is 
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required in the nonplicated shelly for the preservation of an animal^ whose habitation/for 
the most part, is at a considerable depth> where the pressure of water is much increased^ 
than in the plicated species, the peculiar construction of which would afford sufficient 
resistance, without that additional support which the smoother species may receive 
from this singular structure of the mantle. If, however, a necessity exist for the 
preservation of the shell in ordinary cases, how much more essential would it be that 
some compensating power should be possessed by an animal whose existence, in all 
probability, is dependent upon the buoyant principle of its partitioned shell ; and how 
probable does it appear that this, an ordinary provision, should be employed for its 
protection. 

The tubular character of the siphuncle suggests an hydraulic action. To explain 
this, it is necessary to invest the animal with the power of emptjdng and filling the tube 
at discretion ; and this power it may be presumed to derive from the pressure upon the 
pericardial cavity, caused by the folding and contracting within the shell of the large 
cephalic mass. Under this pressure the fluid would be injected the whole length of 
the siphuncle, and, on the removal of the pressure, would return into the pericardium, 
to be there rehovated and vivified with the other fluids, to be again injected when the 
animal returns within the shelL If the siphuncle had been a solid body, or composed 
of muscles, fibres, &c., it would have required to be permeated with arteries, blood- 
vessels, &c., for its sustenance ; but by the simple process of the fluid returning into 
the body of the animal, all the complicated apparatus necessary to sustain a fleshy 
body is superseded ; circulation and renovation are accomplished, and the fluid is thus 
maintained in a condition capable of affording the nourishment to the shell which th6 
present hypothesis requires. 

The theories here suggested are, as all other theories on the same subject must 
for the present be, merely speculative ; for, to quote the observation of Professor 
Owen,* " much remains to be done before the theory of the chambers and siphuncle 
can rest on the sound basis of experiment and observation." These alone will 
satisfactorily determine the real purposes of the membranous siphuncle ; but, for my 
own part, I believe that the primary, and probably the only, function of that organ is to 
maintain the vitality of the shell, and that it may be looked upon as an elongated 
caecum ; and that it is not, under any circumstances, used by the animal as a hydro- 
static balance. 

It is unnecessary here to particularise the various forms of external shells presented 
by the extinct tetrabranchiate Cephalopods, inasmuch as, of the numerous genera 
which swarmed in the ancient seas, only the Nautilus survived the secondary period. 

The dibranchiate Cephalopods, with the exception of the genus Argonauta (which, 
with Bellerophon, constitutes Professor Owen's family of testaceous Octopods), are without 

* Memoir on the Nautilus Pompilius, p. 47. 
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external shells ; but they are provided with internal homy or calcareous substances, 
encysted in the back of the mantle, and frequently not in any way attached to the 
animal, but loose in the cells containing them. In the naked Octopods these internal 
substances are of the simplest form, and consist of two short, homy, gelatinous styles. 
Among the Decapods, they become gradually more complicated in structure. In the 
Loliffida^ the LoliffopsicUe, and the Teutkida, they assume the form of a horny plate, 
termed the ffladiuSy which in some genera is thin and feather-shaped, or more or less 
spatulate, lanceolate, or ensiform ; and in others, they are elongated, narrow, and termi- 
nated posteriorily by a simple cup-shaped appendage. In the Sepida the shell presents 
a series of thin calcareous plates, not siphoniferous, but separated by numerous exceed- 
ingly minute pillars, and forming a convex mass terminated by a mucro or spine ; in 
the Beletnnitida it consists of a chambered cone perforated by a siphuncle, and lodged 
in a cavity formed in the upper portion of a calcareous rostrum, more or less pointed 
or obtuse; and in the Spirulida, the sole remaining family, it is a calcareous, 
horizontally convolute, multilocular, and siphonated shell, with distinct whorls, and 
imbedded in the animal, but having portions of the last whorl merely covered by the 
outer layers of the skin. These differences in stmcture appear to be always accom- 
panied with distinct zoological forms ; and hence the Palaeontologist is enabled to form 
a tolerably correct judgment of the analogy between the existing species and those 
which inhabited the ancient seas, although the testaceous remains are, most frequently, 
the only means of comparison afforded to him. 

These internal shells are formed by secretions, from the intemal surfaces of the 
cells, of a homy or calcareous substance, which is deposited in successive layers, and 
by the continual addition of which they increase in size as the growth of the animal 
proceeds. Their functions are various, and in accordance with their particular 
stmcture. When the intemal shell is gelatinous or horny, as in the Octopoda, and in 
the Loligid(B^ Loliffopsiday and Teuthida^ the function is chiefly to support and 
strengthen the body, analogous with that of the bones in the vertebrate animals. It 
appears that the greater or less length of the shell has always relation to the 
swimming power of the animal. When the intemal shell is homy or calcareous, and 
contains parts filled with air, as is the case in the several other decapodous families, it 
acts as a float ; and in this function, like the external shell of the tetrabranchiate 
Cephalopods, it represents the swinmiing bladder of fish; but the volume of air 
contained within the shell is, apparently, in an inverse ratio with the swimming 
power of the animaL In addition to these functions, the internal shells, which 
are provided with a mucro or rostrum at their posterior extremities, as in the 
8epid(B and Belemnitida^ are enabled by its means to break the force of the shocks 
caused by the body striking against any hard substance in its retrograde motion. In 
the recent Cephalopods this protection is confined to the Sepida, the most littoral of 
all the Cephalopods : to the deep-sea swimmers it is denied ; it would in fact be 
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useless to them. We may assume, therefore, that in the extinct Cephalopods the 
presence of the mucro or rostrum will indicate a httoral animal. M. d'Orbigny states 
that he has always observed in the Sepia, the extremity of the mucro projecting 
beyond the body, and it is not improbable that this part of the shell may be used, as 
he suggests, for defensive purposes, and that it is protruded at the will of the animal. 

The Cephalopods, highly organized as they are in comparison with the other 
molluscs, are among the earliest forms of animal life which geology has brought to Ught 
The Silurian group, the most ancient fossiliferous formations with which we are 
acquainted, contains the remains of one species of Nautilus, and of many species be- 
longing to cognate genera. Several species of Goniatites, an anomalous genus be^ 
longing to the AmmoniticUsy and connecting that family with the Nautilida^ also occur. 
As we ascend in the Palaeozoic series, we find that various of the primitive genera and 
species disappear, and are succeeded by other forms, distinct from, although closely 
allied to, them ; which, in their turn, are also lost. On passing into the Mesozoic 
series a marked change takes place. Of the eight genera constituting the family 
Nautiliday which lived during the Palaeozoic epoch, Orthoceras* and Nautilus alone 
survive ; and of the long series of species belonging to the latter genus, whose remains 
are found in the carboniferous formations, every one disappears ; but an immense array 
of Ammonites starts into existence, with septa at first comparatively simple, but be* 
coming more comphcated in structure in the succeeding formations. The dibranchiate 
Cephalopods now first appear.f In the Oolitic group, twenty-five species of Belemnite, 
and remains of various genera belonging to the families Loliffida and Teuthiday have 
been found. The Belemnites occur in incredible quantities, and sometimes form entire 
strata. Passing into the Cretaceous group, we still find the Nautilus, though of 
diminished importance ; the Ammonites are reduced in number to Uttle more than a 
fourth part of the species found in the Oolitic group, and new modes of convolution appear 
in their shells, on which the several other genera constituting the family Ammonittda are 
founded. The family itself gradually diminishes as we ascend in the Cretaceous group, 
and wholly disappears with the secondary period. The Belemnites appear to be the 
sole representatives of the dibranchiate Cephalopods during this epoch, and with it 
they also perish. On entering into the tertiary formations we find, that of the rich 
and varied assemblage of tetrabranchiate Cephalopods which characterised the fauna 
of the secondary period, only the Nautili survived. On the Continent their remains 
are found in the Eocene formations, and also in the Miocene formations, at Turin and 
in Touraine ; but in this country they are confined to the older Eocene deposits. Of 

"* Von Hauer (Nene Cephalopoden aus dem rothen Mannor von Aussee), describes several Ortho- 
ceratites associated with Goniatites in the schistose beds of St. Cassian ; those beds, I believe, are now 
generally considered to belong to the Muschelkalk. 

t The remains described by Goldfuss and Bronn as Spirufa, appear to belong to Gyroceras, a genus of 
the Nautilida, 
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the dibranchiate Cephalopods, two species of Argonaut have been found in the newer 
tertiary formations on the Continent ; and two genera belonging to the family 
Belemnitida occur in the beds of the Paris basin, and in the Eocene formations of 
England. The remains of one of these last are very closely allied to the recent Sepia, 
and have been generally referred to that genus. M. Voltz, in his ' Observations sur 
les Belemnites,' pointed out certain differences which induced him to propose a new 
genus, named by him " Belosepia," for their reception. The French Palaeontologists 
reject this genus as having been proposed on insufficient grounds ; but, for the reasons 
stated in a subsequent part, it ought, as it appears to me, to be retained. The other 
remains found in the Paris basin, connect Belosepia with Belemnite ; and the genus 
Beloptera has been established by M. Deshayes for their reception. Both these 
genera occur in the London clay and in the Bracklesham sands ; and they, together 
with certain remains found in the neighbourhood of London, and described by Mr. 
James Sowerby in the Mineral Conchology as Beloptera anomola^ and for the reception 
of which I have proposed the new genus Belemnom^ are the only remains of dibran- 
chiate Cephalopods which as yet have been found in the tertiary formations of England. 

That these animals fulfilled in the ancient seas the office of repressing animal life 
cannot be doubted. The Uving Cephalopods are voracious in the extreme ; and, as 
we find that throughout the transition and secondary groups the number of the 
zoophagous Trachelipods is small in comparison with that of the phytophagous MoUusca, 
it is not unreasonable to seek in the Cephalopods for that check upon an excessive 
increase of submarine life, which the other zoophagous molluscs were too inconsiderable 
in number to afford.* 

There is scarcely any class in the animal kingdom of the anatomy and habits of 
which zoologists have so long remained ignorant, or of which the systematic arrange- 
ments proposed have been so confliicting as the class Cephalopoda. Composed, as it 
is, of animals in their external construction and appearance remote from all others, 
and widely differing among themselves, we need not feel surprised at the confusion 
which characterises the older systems, based, as they all were, more or less, on artificial 
characters, derived from the various conditions of the shell, or from modifications of 
the dermal system ; and the confusion was increased by the introduction among 
the Cephalopods of numerous microscopic chambered shells, to which M. d'Orbigny 
gave the name Foraminifera, but which the recent investigations of Dujardin 
show to have been constructed by an inferior class of animals, belonging or allied to 
the Zoophyta, and which he has named Bhizopoda, It would be foreign to the purpose 
to enter here into any history or comparison of the different systems of arrangement 
which have been proposed. In the eleventh volume of Lamarck's ^ Histoire Naturelle 
des animaux sans vertebres,' edited by MM. Deshayes and Milne Edwards the reader 

* See Dr. Buckland's Bridgewater Treatise, vol. i, chap. xt. 
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will find a most comprehensive and able review of the progress of this branch of 
natural history. 

The principle of classification adopted by Cuvier removed many of the difficulties 
and inconsistencies which had previously prevailed ; but it was still based, to a great 
extent, on external characters. Attempts at arrangements, founded on higher 
characters, were made by different authors; but the imperfect knowledge which 
existed of the anatomy of the animals, prevented the establishment of a system in 
which due regard could be paid to affinities indicated by internal organization. Of 
late years, however, considerable additions have been made to our knowledge of the 
anatomy of these animals; and in 1830, the arrival in this country of a specimen of 
the pearly Nautilus, caught off the coast of one of the New Hebrides, enabled 
Professor Owen to examine the internal structure of that animal, an opportunity which 
had not occurred to naturalists since the time of Rumphius. The anatomy of various 
other Cephalopods was also investigated by Professor Owen; and the additional 
information thus obtained, led that gentleman, in 1836, to propose a system of classifi- 
cation which, although at variance in many respects with all previous arrangements, 
was at once received as one founded, in its general principles, on well-defined and 
natural characters ; and this system, accordingly, forms the basis of the more recent 
classifications.'!' 

All the Cephalopods the anatomy of which had been examined previously to the 
arrival of the pearly Nautilus, respired by the agency of two branchiae or gills, 
and possessed three hearts, a systemic heart, and two lateral hearts; they were 
also endowed with eight arms furnished with suckers, some genera having also two 
elongated tentacula or additional arms. The pearly Nautilus, however, was found to 
be possessed of four branchiae, and of only one heart ; and, instead of arms, the mouth 
of the animal was surrounded by numerous short tentacula. Avaihng himself of these 
natural and well-defined characters. Professor Owen divided the Cephalopoda into two 
orders : 1st, DibrancUafa^ comprising those furnished with two gills ; and 2d, Tetra- 
branchiata, comprising those furnished with four gills. The Dibranchiata were 
subdivided into two sub-orders or tribes, according to the number and condition of 
their locomotive organs ; the first tribe (Octopoda) consisting of the Cephalopods with 
eight armsj having the suckers simple, and the branchial chamber divided by a 
diaphragm ; the second tribe (Decapoda) consisting of those Cephalopods possessed 

* Up to this time Spirula, as well as Belemnites, had been classed with Nautilus, and the other 
Cephalopods which now form the tetrabranchiate order (Ceph, tesi, polythalamaces of Lam. ; Siphoniferes 
of D'Orb.) Of the anatomy of the animal nothing was known ; but the presence of an ink-bag, and the 
acetabuliferous character of the arms had been shown by Lamarck and Peron ; and from this fact Professor 
Owen, aided by that knowledge of the laws of correlation which imparts such value to all his observations, 
inferred that the animal must present the dibranchiate type of structure. The accuracy of this deduction 
is now fully established. 
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of eight arms> and two additional elongated tentacula. In this tribe the suckers are 
armed^ and the mantle supports two lateral or terminal fins. The '^ Octopoda^ were 
divided into two families^ termed *' Nudct^ and " Testaceay' according to the absence or 
presence of an external shell. In the second family was placed Bellerophorty an extinct 
genus proposed by De Montfort for remains peculiar to the Palaeozoic series, which 
Defrance had associated with Argonaut, but which subsequently had been considered 
as belonging to a heteropodous mollusc. The reasons which induced Professor 
Owen to restore Bellerophon to a place among the Cephalopods are not stated. If 
however, its remains belong to this class, they present the anomaly of the testaceous 
Octopods having been without a representative from the end of the carboniferous 
epoch until the deposit of the newer tertiary formations, when the family reappears in 
the genus Argonaut. The decapodous Cephalopods were divided into four families, 
according to the position of the fins, the nature of the internal shell, and the condition 
of the infundibular cartilage. The ordinal and sub-ordinal distinctions of Professor 
Owen have been adopted by M. Deshayes, but that naturalist has subdivided the 
Octopoda and Decapoda each into two groups ; the Octopoda according to their 
possessing one or two rows of suckers, and the Decapoda according to the position of 
the fins. These characters appear to be of secondary importance, and, by themselves, 
can scarcely be considered as sufficient for more than generic distinctions. M. 
d'Orbigny has availed himself of the presence of suckers and tentacles, characters 
originally proposed by himself and M. Ferussac as ordinal distinctions, and accordingly 
the Cephalopoda are divided by him into Acetahvlifera and Tentaculifera, The sub- 
ordinal distinctions of Professor Owen are adopted by this author ; but in his subdivision 
of Octopoda he has drawn his characters from the presence or absence of the apparatus 
for resistance, and the aquiferous pores. The Decapoda are arranged by him in two 
groups, according to the modification in the structure of their eyes, to which I have 
before alluded. The first group {Myopddce) is divided into three families. In two of 
these, SepicUe and Loligid(By the characters are taken from the retractile power of the 
tentacular arms, the condition of the internal shell, and the presence or absence of an 
eyelid of a part of the auditory apparatus called by him the auricular crests (cretes 
auriculaires), and of a superior ligament to the funnel ; the character of the third 
family {Spirulida) rests entirely on the internal shell. The second group {Oigopsidce) 
also consists of three families, two of which, Loliffopsida and Teuthida^ depend on the 
presence or absence of a lachrymal sinus and the auricular crests, on the funnel being 
or not being provided with an internal valve and ligaments, on the condition of the 
aquiferous pores, and on the shell being with or without air-chambers. The Belem-^ 
nitida, the third family, is separated entirely by the character of the internal shell. 

The peculiar modifications in the structure of the eyes among the decapodous 
Cephalopods appear to be of sufficient importance to justify the subdivision of that 
sub-orderinto the two groups proposed by M. d'Orbigny ; and inasmuch as the adoption 
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of that division involves the distribution of the genera forming Professor Owen's 
extensive family Teuthida between the two groups, and the characters on which 
M. d'Orbigny has formed his families are at the least of equal importance with those 
used by Professor Owen, I have adopted the classification proposed by M . d'Orbigny, 
but with the following modification. That author has placed Beloptera and Spirdirostra 
among the SpirviicUe. Now the shells of these genera present a series of siphonated 
air-chambers associated with a rostrum, and therefore bear a much closer affinity with 
Belemnite than with the shell of the recent Spirula. I have, therefore, placed them, 
as well as Belemnosis, among the Belemnitida ; and as I agree with Voltz in considering 
Belosepia to have possessed a camerated and siphoniferous shell, I have also placed 
that genus in the same family, notwithstanding the close affinity between its remains 
and the internal shell of the recent Sepia. 
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OBDi^n-^DIBRANCHIATA. ^vb-okdev.— DECAPOD A . 

Tribe — Oigopsid^e. 

let Family — Bblbmnitid^b. 

The JBelemnitida, the sixth family in the classification proposed by M. d'Orbigny, 
consist^ according to that author, of the genera in which the animal was provided 
with an internal horny or calcareous shell, having at the posterior part* air-chambers 
superimposed in a nearly straight line in the form of a cone, and pierced on the 
ventral part by a marginal syphon. The family is confined, according to that author, 
to the three extinct genera, ConoteuthiSy JBelemnitella, and Belemnites. 

The two latter genera, however, do not appear to fall strictly within the terms of 
the definition ; for the posterior parts of their shells consist, as is well known, of a 
spathose guard, frequently of considerable size, the anterior extremity of which is 
produced so as to form an alveolus for the reception of the phragmocone. If, as the 
fact is, the genus Belemnites forms the typical genus of the Belemnitida, it would 
surely be proper that those genera which, like the type, possess camerated siphoni- 
ferous shells, terminated posteriorily by a calcareous guard, should, at all events, be 
included in the family. It is difficult therefore to conceive on what sound principle 
Spindirostra and Belopteray but more particularly the last genus, whose calcareous 
remains present so striking a resemblance to those of Belemnites, instead of being 
placed in this family, have been associated with Spirtda^ with whose spiral discoidal 
shell they present so Uttle analogy. 

It appears to be desirable that, for the present at least, the Belemnitidae should 
be extended so as to comprise all the genera in which the animal possessed an internal 
homy or calcareous shell, with or without a terminal guard, but containing air- 
chambers pierced by a ventral siphuncle ; whether those chambers were superimposed 
in a nearly straight line in the form of a cone, or in a spiral or subspiral line. As 
thus enlarged, the Belemnitidse will consist of the following genera: Belosepia, 
Beloptera, Belemnosis, Spirulirostra, Conoteuthis, Belemnoteuthis, Belemnitella, and 
Belemnites. 

Hereafter it may be desirable to form a division for the reception of genera in 
which, as in Conoteuthis, the apex of the sheath is simple. 

All attempts at a linear arrangement are absolutely futile ; but it will be seen 
that in this, as in every case where several genera are grouped together, the 
family presents aberrant forms leading to other groups ; thus Beloptera, Belemnosis, 
and Belosepia, leading to Sepida ; Belosepia and Spindirostra to Spirulidce ; and 
Conoteuthis to Teuthidce. 
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Genus \8t Belosbpia.* Vbltz. 1830. 

Sepia. Cuvier; Fhiusae; S^Orhigny ; Deshayee, 
Belosspja. Branh. 

Animal imknown ; but, from the affinities between its calcareous remains and the 
internal shell of the recent Sepia, supposed to have more nearly resembled that genus 
than any other existing Cephalopod, and may be thus described : 

JBody oblong, (?) naked, supporting two lateral fins extending its whole length ; 
moutA terminal^ furnished with two corneous mandibles, and surrounded by ten 
prehensile acetabuliferous arms, of which two were longer than the others ; mantle 
free at the anterior margin ; drancMa two. 

S&ell internal, oblong, semiconical, coarsely granulated or sulcated on the exterior, 
internally smooth, containing a series of transverse laminae, perforated near their ventral 
margins by large eUiptical, sub-siphoniform openings, and terminating in a solid beak 
or rostrum, inflected towards the dorsal aspect, and expanded at the anterior extremity 
on the dorsal aspect into an elevated callus, and on the ventral aspect into a semi- 
circular plate bent outwards over the base of the rostrum ; the ventral margins 
of the laminae converging towards the anterior extremity of the rostrum, and connected 
by a thin calcareous plate. 

Testa interna^ ohlongd^ semiconicd, externe granvlatd^ interne l(Bvigatd ; septa trans^ 
versa, foraminibvs ventralilms ellipUcis suhsipAonoidis perforatay continentiy et rostro solido, 
antice, parte dorsaJi in callum proeminentem, parte ventrali in laminam supra rostrum 
reflewam dilatato, postice sursum injlexo^ terminatd ; septorum marginibus ventraJibus ad 
basim rostri convergentibus et tenui lamina conneans. 

The remains of this extinct Cephalopod have been long known as of frequent 
occurrence in the Paris basin ; they were noticed by Guettardf and were described by 
him as the fossil teeth of sharks. They were also figured by Burtin,t and by him 
were considered to be internal bones of a fish's head. To Cuvier palaeontology is 
indebted for pointing out their true character. In a short notice pubUshed in 1824, in 
the * Annales des Sciences Naturelles/ that illustrious naturahst referred the remains 
in question to a cephalopodous mollusc closely aUied to the recent Sepia ; and, in fact, 
they, as well as the remains of another extinct Cephalopod which exhibited an 
unquestionably camerated and siphoniferous structure, and for the reception of which 
the genus Beloptera had been estabUshed by M. Deshayes, were placed by M. d'Orbigny 
in that genus. M. de Blainville also in the first instance described them as the remains 
of a Sepia ; but afterwards, when he adopted the genus Beloptera for the Sepia 

^ Etym. BeXof, telum ; Zijir/a, sepia. 

f M6moire8 sur diff^rentes parties des Sciences et Arts, 1783, Septi^me M^moire, pi. 2, figs, 29-30. 

X Oryctyographie deBroxelles (1784), pi. 2, ^%. A. 
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Parisiensis, he confounded with it the remains in question. M. Voltz was the first to 
examine these remains with the attention they deserve. This author instituted a com- 
parison between the shell of the Beloptera JBelemnitoidea, that of the Beloptera Sepioidea 
(Sepia Parisiensis), and the recent Sepion^ and stated the reasons which induced him to 
consider the Beloptera Sepioidea as belonging to a distinct genus, equally removed from 
the Beloptera Beleninitoidea and the recent Sepia, and as forming a natural connexion 
between Belemnites and Sepia ; and he proposed the present genus, Belosepia, for 
its reception. The principal ground advanced by him to justify this separation was, 
that the remains of Belosepia indicated a camerated and siphoniferous structure in the 
contents of the sheath, widely different from that of the Sepion ; and, if this opinion 
be correct, there cannot be a doubt as to the propriety of the separation. M. Deshayes, 
however, in his * Description des Coquilles fossiles des Environs de Paris,' without 
questioning in any respect the accuracy of M. Voltz's description, without referring 
even to that author s opinion as to the siphoniferous structure of the shell, but 
simply relying on the analogy drawn from the general resemblance between the 
remains of the Sepia Parisiensis and the Sepion^ unhesitatingly rejected the genus 
Belosepia as not possessing characters sufficiently distinct from those of Sepia; 
although he considered that it would be desirable to form a section in the genus Sepia 
for the reception of the fossil species. In this opinion M . Deshayes has been followed 
by MM. Pictet and d'Orbigny. I cannot concur with these authors in the rejection of 
M. Voltz's genus. The Belosepion* appears to me to present peculiarities of structure, 
indicating corresponding important zoological differences, which render it impossible 
to regard the animal to which it belonged as forming part of the existing genus Sepia. 
The Belosepion, like the internal shell of the Sepia, is a compound shell, and 
consists of — 1st, a solid calcareous mucro, or rostrum, commonly called the beak, 
inflected at the posterior extremity towards the dorsal aspect, and at the base ex- 
panding on the dorsal aspect into an elevated, compressed, and more or less rugose 
mass, called by M. Deshayes the callus, and on the ventral aspect into a thick semi- 
circular plate, bent outwards, in a radiated fold, over, but not touching, the upper 
portion of the rostrum, denticulated on the margin, and continued laterally into the 
parietes of the sheath. 

2d. An inverted semiconical calcareous plate, termed the sheath, externally coarsely 
granulated, internally smooth, but presenting a series of undulating impressions, con- 
verging towards the inverted apex, where the sheath terminates in a conical cavity, 
formed in the anterior portion of the rostrum, and strongly inflected towards the 
ventral aspect, so that the posterior extremity presses against the origin of the radiated 
fold. 

* The term Belosepion is used here to descrihe the entire internal shell of the Belosepia ; in the same 
way -as the term Sepion {Sepiostaire of De Blainville) is used hy English writers to describe the internal 
shell of the Sepia, or what is usually known as " Cuttlefish-bone." 
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3d. A thin calcareous layer, covering the whole of the inner surface and the 
terminal cavity of the sheath ; and 

4th. A series of thin laminae or septa imposed one upon another, at first nearly 
vertically, but assuming gradually a horizontal direction, owing to the convergence, 
towards the origin of the radiated fold, of their ventral margins, which are nearly 
straight, and connected by a calcareous plate, forming the ventral surface of the 
sheath. 

The undulating impressions which appear within the sheath are strongly defined 
on the dorsal aspect, but become faint as they approach the ventral surface. M. Voltz 
has described these undulations as impressions of the sutures of the alveoltis;* while, 
on the other hand, M. d'Orbigny considers them to be Unes of growth, and not marks 
of the chambers, which, he says, in fact only occupied one half of the cavity. They 
are, however, strictly analogous with the similar impressions found in the Sepion, and 
are formed by the margins of the laminae or septa. Being formed in succession as 
the new laminae are added, it is true that in that Way they represent the progressive 
increase of the shell ; but they are not true lines of growth. 

The extreme fragihty of the laminae has not allowed of their preservation ; but 
their remains occur, not unfrequently, towards the posterior extremity of the sheath, 
consisting of fine elevated Unes, which traverse the whole circumference of the cavity, 
and are, in fact, the dorsal and lateral margins of the laminae adhering to the inner 
sheath. These lines are continued over the calcareous plate, which connects the 
ventral margins of the laminae ; and it is evident, therefore, that the laminae extended 
across the whole of the transverse area of the sheath. 

The ventral margins are always convergent towards the origin of the radiated fold ; 
and, consequently, the laminae within the terminal cavity slant in a direction opposite 
to that of the laminae within the sheath, inasmuch as that the cavity extends wholly 
below the origin of the fold. Owing to this, the arrangement of the chambers formed 
by the septa somewhat resembles that of the air-chambers in Sjpindiroatra, except that 
in the latter shell the plane of the septa is always at right angles with the axis ; while 
in the Behsepion it is at an angle more or less acute as the septa approach to, or 
recede from, the point of convergence. In the cavity itself, the dorsal margins of the 
laminae are distant ; but as they approach that part of the sheath which is immediately 
under the point of convergence, 'they are placed more closely to each other, and they 
again become distant as the laminae emerge from the cavity. Owing to the convergence 
of their ventral margins, the laminae, which as they emerge are nearly vertical, take a 
direction gradually more and more slanting towards the anterior extremity of the 
rostrum, until, on the shell attaining its full growth, they assume a position nearly 

* The word alveolus is used by this author in its original meaning, and i§ applied to the chambered 
cone which Professor Owen has named ikephroffmocone. The term alveolus has been with greater propriety 
restricted by the latter gentleman to the cavity in which the phragmocone was lodged. 

'4 
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horizontal. This arrangement of the laminae is well displayed in fig. l/i, Tab. I, drawn 
from a specimen found at Sheppy, for the use of which I am indebted to Mr. Dixon, 
to whom it belongs. The ventral margins of the laminae extend quite across the 
connecting plate before mentioned ; and on each side, at a short distance from the 
extremities, they expand into the lateral portions of the laminae, small projecting frag- 
ments of which are sometimes still found adhering to the sides of the sheath. It is 
evident from this that the opinion expressed by M. Voltz, that there existed in each of 
the laminae an opening placed near the ventral margin, is correct. These openings 
appear to have been of an elliptical form, with their shorter axes in a line from the 
ventral to the dorsal surface, and were lined with an extremely thin calcareous sheath, 
which extended throughout the whole series of the laminae, and of which portions are 
frequently found adhering to the inner edges of the ventral margins and the lateral 
fragments of the laminae. This sheath corresponds with the siphon of the Belemnites, 
and is represented in the Sepion by the calcareous layer which, extending over the 
posterior edges of the laminae, covers the entire surface of the last lamina, and it 
presents, as M. Voltz states, an intermediate form between the narrow, straight siphon 
of the Belemnites and the wide, open cavity of the Sepion. 

Whether the spaces between the laminae were filled with minute columnar partitions, 
similar to those which characterise the Sepion, or whether they were simple air- 
chambers, we have not at present any evidence to determine. The probability is, that 
they were simply air-chambers ; for no trace whatever of any substance similar to that 
termed the spongioid tissue of the Sepion has been found, which, had any such 
substance existed, might reasonably have been expected; and the true siphonal 
structure, to which the Belosepion presents so close an approximation, is always 
associated with simple air-chambers. The Belosepion, as its rostrum indicates, be- 
longed to a Cephalopod eminently littoral in its habits, and the size, notwithstanding 
the extraordinary development of the rostrum, leads us to believe that the animal was 
not only smaller, but a less powerful swimmer, than the recent Sepia. We should 
expect, therefore, to find in it some provision for buoyancy beyond that with which 
the recent Sepia is furnished, not only for the purpose of increasing the swimming 
power of the animal, but also as a compensation for the large and dense rostrum and 
callus which characterise its remains. But if the interlaminar spaces were filled with 
any substance resembling the spongioid tissue of the Sepion, the floating apparatus of 
the Belosepion would be apparently inadequate to the wants of the animal. The form 
and mode of superposition of the laminae, somewhat resembling the arrangement of 
the septa in Spirulirostra^ present a closer analogy with the phragmocone of the 
Belemnites than with the plates of the Sepion. These considerations give additional 
weight to the opinion of M. Voltz, founded on the appearance of what he terms the 
^^ alveolar sutures," that the Belosepion was a camerated and siphoniferous shell. 

The rostrum of the Belosepion presents a structure analogous with that of the 
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spathose guard of the Belemnite. It has a tendency to split m two along the centre, 
m a vertical plane, from the ventral to the dorsal aspect ; and it is composed of 
successive conical layers, each enveloping the preceding layer, and exhibiting a fibrous 
texture crosswise. The anterior lateral and dorsal portions present straight plates^ 
longitudinally fibrous, resembling the structure of the Beloptera Selemnitoidea, and the 
external edges hang over each other, and give an imbricated appearance to that part 
ot the rostrum. 

In order to appreciate the differences which appear to render it desirable that the 
genus Belosepia should be retained, it may be well to give a short description of the 
internal shell of the recent Sepia officinalis. This will be found to consist of five 
distinct parts : 1st, an outer layer of calcareous matter, called the bucUer or sheath, 
convex, rugose externally, and prolonged at the posterior extremity into a calcareous 
spine, placed in the medial line, and infliected towards the ventral aspect ; 2d, a series 
of homy layers imposed one over another, extending over the posterior dorsal surface 
of the buckler, and wholly enveloping and extending beyond the spine ; 3d, a thin 
homy layer spread over the whole of the internal surface, and extending beyond the 
edges of the buckler, and which, in its turn, is entirely covered by, 4th, a calcareous 
layer, which contains the spongioid tissue and, 5th, a series of convex horny laminae, 
impr^nated with carbonate of lime, placed horizontally, the posterior edge of each 
succeeding lamina being a little withdrawn from that of the preceding lamina, so that 
by this mode of superposition they present a depression or cavity immediately above 
the origin of the spine, and gradually rise into a convex mass at the middle and 
upper extremity of the shell. The spaces between the laminae act as air-chambers, 
but there is not any siphuncle qr siphonal opening ; and the surfaces of the laminae 
are studded with an infinite number of minute columnar and sinuous partitions, placed 
at right angles to the laminae, and giving them support. 

It will be seen from this that the Belosepion, although bearing a close general 
resemblance to the Sepion, still presents several strongly-defined differences. The 
elevated cdcareous mass or callus, which, in the Belosepion, terminates the sheath on 
the dorsal aspect, attaining frequently a considerable size, is not foimd in the Sepion ; 
and the fold, which in the latter is represented by a series of homy layers, distinct 
from, but wholly enveloping, the spine, is, in the former, a thick calcareous plate, 
formed by the expansion and retroflection of the anterior extremity of the rostrum, and 
extending barely beyond the line of the callus. In the Sepion the rostmm is small, in 
some species httle more than mdimentary, and inflected, if at all, towards the ventral 
aspect In the Belosepion, on the contrary, it attains a very large size, and, as M. Pictet 
observes, would indicate a gigantic animal if it were in relation to the animal in the 
same proportion as the Sepion ; and it is invariably inflected towards the dorsal aspect. 
The intemal laminae of the Sepion are horizontal, equidistant, and parallel, and so 
arranged as to form a hollow at the posterior ventral portion of the sheath, but rising 
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into an elevated mass towards the middle ; while in Belosepion, after emerging from 
the terminal cavity, in which they radiate, as it were, from the origin of the fold, they 
are at first nearly vertical, with the edges of the ventral margins ranged in a line with 
the ventral surface of the rostrum, and converging towards the inverted apex of the 
sheath ; so that, as the sheath enlarges, the dorsal edges of the laminae become more and 
more distant, and the laminae themselves tend gradually towards a horizontal position ; 
and in fact, in an adult individual, the last laminae become nearly horizontal. 

Owing to the different mode of arrangement of the laminae, the Sepion and 
Belosepion differ materially in their shape and general aspect. In each the dorsal plate 
or sheath is extended so as to embrace the laminae ; but in the Sepion, the laminae of 
which are horizontal, and placed in a direction nearly parallel with the sheath, it is 
necessarily much less convex and more extended than in the Beloaepion, in which the 
laminae, being vertical, or more or less vertically inchned, present to it merely their 
dorsal and lateral margins. The buckler of the Sepion, and its contents, are, therefore, 
in form an elongated oval, depressed in the direction from the ventral to the dorsal 
aspect, and but slightly convex on the surfaces ; while in the Belosepion the sheath is 
considerably shorter, enlarging gradually towards the anterior extremity, and presents 
a deep semiconical cavity, containing within it the whole area of the laminae, and it is 
obliquely truncated at the anterior extremity, and flat on the ventral surface, which 
does not extend to half the length of the shell. The most important difference, however, 
is, that the laminae of the Belosepion possess large ventral, siphonal, or siphoniform 
openings, a structure which is not found nor represented in the Sepion. 

These distinctions indicate corresponding zoological peculiarities ; and the animal, 
although, perhaps, resembling Sepia more closely than any other recent Cephalopod, must 
yet have presented such marked differences from it as to render it impossible satis- 
factorily to refer its remains to that genus, and fully to justify the separation proposed 
by M. Voltz. I have, therefore, retained that author's genus, Belosepia, notwithstanding 
the array of authorities against it ; and I have the less hesitation in doing this, when I 
find that Cuvier did not refer the remains in question to Sepia^ but to some Cephalopod 
closely allied to that genus ; and that M. de Blainville, when he adopted the genus 
Beloptera, did not hesitate to remove them from the genus Sepia, to which he had 
referred them, although he placed them, under some misapprehension, in the genus 
Beloptera. 

With respect to the place of Belosepia in the systematic arrangement, as the shell 
presents a camerated and siphoniform structure and a terminal guard, and is therefore 
more nearly related to Belemnite than the recent Sepia, I have removed it from the 
family Sepida, in which M. d'Orbigny has placed it, to the family Belemnitidae. It 
seems to have prepared the way for the recent Sepia, and leads from that genus, 
by a natural and easy transition through Beloptera and Belemnosis, into Belemnitella 
and Belemnite. 
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The specific characters are taken from the rostrum, the callus, and the fold. These 
parts, however, are of secondary importance only, and would vary in form considerably, 
not only with the age, but probably with the sex of the animal. Distinctions founded 
upon them, therefore, must necessarily be somewhat vague and uncertain ; and, in fact, 
M. Deshayes, from not attaching sufficient importance to changes resulting from age 
or other circumstances, has proposed three distinct species, viz. Belosepia hngispina^ 
B. lonffirostrisy and B, Blainvillii, on remains which, as well as those of the B. Cuvieri (of 
Deshayes), M. d'Orbigny considers to be varieties of the same species attributable to age. 

Four well-defined species are known at present, viz. 1st, B. sepioidea (De Blainv.), 
consisting of S. longispina, S. longirostris, and S. BlainvilUi (Desh.) ; 2d, B. compressa 
(De Blainv.) ; 3d, B. Cuvieri (Desh.), which I consider to be the B. Owenii of Sowerby ; 
and 4th, B. brevispina (Sowerby). With the exception of the B. compressa, which 
has not yet been found in England, they all occur in the eocene strata of this country. 
The first three species are found in the Paris basin, and the B. Cuvieri has also been 
found in the tertiary deposits of Belgium. 



No. 1. Belosepia sepioidea. De Blainv. Tab. I, fig. 1 a — i. 

Beloptera sepioidea; Be Blainv. 1825. Mai. add. et correct, p. 621, tab. 11, fig. 7. 

Sepia Cuvieri ; IT Orb, 1825. Tab. Meth. de la Classe Ceph. p. ^7. 

Beloptera sepioidea ; Be Blainv. 1827. M^m. surles B^lem. p. 110, tab. 1, fig. 2, 2a, 2b. 

— — Sowerby. 1829. Min. Con. vol. vi, p. 183, tab, 591, fig. 1. 
Belosepia Cuvieri ; Voltz. 1830. Obs. sur les B^lem. p. 22, tab. 2, fig. ^a—g. 

Sepia Cuvieri ; Galeotti. 1837. Mem, sur la Conatit. Geogn. de la Prov. de Brabant, p. 140. 

— LONGISPINA; Besh. 1837. Fobs, des Env. de Paris, p. 7b7y tab. 101, fig. 4-6. 

— LONGIROSTRIS; „ „ p. 758, tab. 101, fig. 10-12. 

— Blainvilii; „ „ „ „ fig. 13-15. 

— Cuvieri; Bronn. 1837. Lethsea Geognostica, p. 1127, tab. 42, fig. 19 a— <?. 
Beloptera longirostrum ; Morris. 1843. Cat. of Brit. Fosa. p. 178. 

Sepia longirostris; Pietet. 1845. Traite k\€m. de Pal^ont. vol. ii, p. 315. 

— longispina; „ „ „ 

— BlAINVILLII; 

— SEPIOIDEA; B'Orb. 1845-7. Moll. viv. et fos. vol. i, p. 269. 

Belosepia Cuvieri ; J. B. C. Sowerby. 1849. Dixon's Geol. Hist, of Bracklesham, Selsey, 

and Bognor, &c., p. 109, tab. 9, fig. I la. 

— LONGIROSTRIS; „ „ p. 109, tab. 9, fig. 15. 

— longispina; „ „ p. 109, tab. 9, fig. 12. 

— Blainvillii; „ „ p.*109, tab. 9, figs. 16, 17. 
Non Sepia Cuvieri ; Besh. Fobs, des Env. de Paris, p. 758, tab. 101, figs. 7-9. 

B. rostro elongato^ craaso, acuto, recto aut plm minicsve arcuafo ; lamina ventrali 
crasad, profunde radiatim svlcatd, in margine posteriori denticulatd ; callo dorsali pro- 
funde et irregidariter rugoHO, deormm producto aut erecto. 
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This species presents considerable variations in the form, as well of the callus as 
of the rostrum ; and, in fact, M. Deshayes has separated it into the three species 
B. lonffispina, JB. lon^rostria^ and -ff. BlcdnviUii, chiefly on account of the different 
conditions of the rostrum. M. d'Orbigny, attributing the variableness of the rostrum 
to the age of the animal, or to alterations caused by fossilization, to which I would also 
add changes resulting from attrition, has united these species under the specific name 
B. sepioideay originally given by De Blainville. Possessing a long series of specimens, 
comprising individuals in different stages of growth, and in which the peculiarities of 
form, taken by M. Deshayes as specific characters, appear to pass gradually into each 
other, I have no doubt as to the propriety of the union, proposed by M. d'Orbigny, of 
the three species above mentioned. That authw, however, has added to them a fourth 
species, proposed by M. Deshayes, B. Cuvieri; but which, as it exhibits constant and 
well-defined differences, I think should be retained. 

The rostrum of B. sepioidea is elongated, and pointed at its posterior extremity; 
on the inferior or ventral surface it is sometimes, particularly when young, nearly 
straight, but more frequently it is bent, at about half the length, in an angle more or 
less obtuse, towards the dorsal aspect ; the dorsal surface presents a sharp cutting 
edge, slightly arched, and, at its juncture with the callus, exhibits a depression, which 
is strongly marked in mature specimens. At the base, impiediately beneath the 
callus, it is more or less dilated, and it is angulated at the margins ; the ventral 
surface is more or less convex. The callm is narrow, compressed, and deeply rugose ; 
the posterior margin forms an acute angle with the axis of the rostrum, varying con- 
siderably in different specimens. In some instances the, inclination of the posterior 
margin is at an angle more or less obtuse with the axis of the rostrum ; a condition 
which, as it appears to me, is attributable to the fracture and attrition of the extremity 
of the callus, as the specimens in which this form occurs present a smooth worn ap- 
pearance. The ventral jplate, immediately beneath the rostrum, is nearly horizontal, 
but presents a broad imdulation, corresponding with the convexity of the ventral 
surface of the rostrum ; the lateral extremities, as they approach the sheath, gradually 
diminish in breadth, and assume a nearly vertical position. In consequence of this 
variation in breadth, the ventral plate, which, at the superior margin, is nearly semi- 
circular, presents a regular semielliptical form on the posterior margin. It exhibits 
on the ventral surface a series of sulci, radiating from the apex of the terminal cavity, 
and varying in depth ; and it is deeply and sharply denticulated on the posterior 
margin. As the shell enlarges, the plate is thickened considerably by successive 
layers added to the ventral surface. The last layers frequently do not envelope, but 
are a little withdrawn from the margin of, the preceding layers, leaving the previous 
denticulations partly uncovered ; and consequently the margin of the ventral plate, in 
an adult specimen, often presents a double row of denticulations. 
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The lateral portions of the sheath exhibit deep vascular impressions at the posterior 
extremity. 

The B. sepioidea is found plentifully at Bracklesham Bay, on the coast of Sussex ; 
it is also found at Stubbington (near Gosport) and at Sheppy. In France it occurs, 
according to M. d'Orbigny, in the lower calcaire grossier at Chaumont (en bas), Vivray, 
and Saint Germain ; in the upper calcaire grossier at Chaumont (en haut), Grignon, 
Courtagnon, Pames, Muchi-le-Chatel, &c., and, in the sandy beds above the calcaires 
grossiers, at Tancrou, Aumont, Acy, &c. 

The specimen (PI. 1, fig. \h) exhibits nearly the entire form of the shell; it was 
foimd at Sheppy, and enriches the cabinet of Mr. Dixon. The length is four inches, 
and the breadth across the superior extremity of the sheath, if the cast were perfect, 
would be rather more than an inch. The remains commonly found seldom consist of 
more than the rostrum, with, occasionally, portions of the ventral plate, and, more 
rarely, of the posterior extremity of the sheath. The ordinary size of the rostrum is 
six tenths of an inch* long, and three tenths wide at the superior extremity. 



No. 2. Belosepia Cuvieri. Deahayes. Tab. I, fig. 3 a — e. 

Sepia Cuviebi j Beak. 1837. Fobs, des Env. de Paris, p. 758, tab. 101, fig. 7-9. 

— — Ny9t, 1843. Deacr. des Coq. et des Polyp, des Terr. tert. de la Belg. 

p. 610, tab. 46, fig. 1. 

— — Piefet. 1845. Traits €\€m. de Pal^ont. vol. ii, p. 315. 

— SEPioiDEA (sp.) ; If Orb. 1845-7. Moll. viv. et fos. vol. i, p. 269. 

Belosepia Oweni; J, D. C, Sowerhy. 1849. Dixon's Geol. Hist. &c. p. 109, tab. 9, 
fig. 13a. 
Nee Sepia Cuviebi ; If Orb. 1825. Tab. Metb. de bi Classe Ceph. p. 67. 
Nee Belosepia Cuviebi ; Voltz. 1830. Obs. snr les B^lemn. p. 22, tab. 2, fig. ^a-g. 
Nee Sepia Cuviebi; Sow. Min. Con. vol. vi, p. 183, tab. 591, fig. 1. 
Nee Belosepia Cuviebi; J. D. C Sow. 1849. Dixon's Geol. Hist. &c. p. 109, tab. 9, fig. 11a. 

JB. Testa extremitate posticali later aliter dilaiatd; rostro drevi, crassOy arcuato, acuto, 
ad dasim latissimo ; lamina ventrali arcuatd^ profunde stdcatd^ in marline denticulatd; 
ccJlo dorsaliprofunde rugoso^ margine inferiori recto autsursum vergenti. 

M. Deshayes, in his description of this species, refers to Beloptera sepioidea 
(Beloptere de Cuvier) of De Blainville, and to the specimen figured by Mr. Sowerby 
in ^Mineral Conchology/ as identical with it. The description given by M. de 
Blainville is rather sub-generic than specific, and is too general for the purpose of 
identity ; but the figures given by him are evidently those of a mutilated specimen of 

* In stating tbe size of tbe sbells I bave used tentb parts of an incb, in order to facilitate a comparison 
with the measurements of French shells ; as tenths of an inch may be readily, and with sufficient accuracy, 
converted into " millimetres" by taking 1 tenth as equal to 2J miUim. The exact proportion is 305 
millim. = 12 inches; i. e, '1 in. = 2*54166 &c. millim. 
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B. sepioidea, and do not correspond with the specific descriptbn given by M. Deshayes. 
Through the kindness of Mr. Sowerby I have had an opportunity of examining the 
specimen from which his figure was taken, and it is unquestionably a B. sepioidea ; 
the pecuUar form of the rostrum being caused by the fracture of the posterior extremity, 
and the abrasion of the lower part of the outer layers. The present species is well 
defined by M . Deshayes ; and as I have a series of specimens in different stages of 
growth in which the distinctions are preserved, I do not hesitate to retain it. 

The rostrum is short, thick, slightly arched, and very broad at the superior extremity ; 
on the dorsal surface, at the posterior extremity, it is compressed, and presents a 
cutting edge for about one half of the length ; the superior extremity is marked by a 
broad depression extending to the callus. The ventral plate is less elliptical, and the 
denticulations less prominent, than in B. sepioidea. The ^colitis is nearly perpen- 
dicular to the axis of the rostrum, and enlarges rapidly, owing to the greater width of 
the terminal cavity. 

The specimen figured in Mr. Dixon's work, under the name B. Oweniiy appears to 
belong to this species. Mr. Sowerby was probably induced, by the synonyms quoted 
by M. Deshayes, to consider the Sepia Cuvieri of that author as identical with the 
Beloptere de Cuvier of De Blainville ; tmd as the specimen before him could not 
be referred to that species, he proposed the species B. Owenii for its reception. The 
specific name Cuvieri^ however, having been improperly used by MM. d'Orbigny and 
Voltz for the B. sepioidea of De Blainville, must now be retained for the present 
species, to which it was appUed by M. Deshayes, and it will consequently supersede 
the name Owenii proposed by Mr. Sowerby. M. Nyst cites for his specimens 
M. Deshayes's description of B. Cuvieri, and has, in fact, copied the figures given by 
that author. I have therefore considered them as identical. 

Hitherto, I believe, B. Cuvieri has been found, in England, only at Bracklesham 
Bay, where it is not by any means common. The French localities quoted by 
M. Deshayes are Grignon, Courtagnon, Parnes (upper cal. gross.). M. Nyst gives 
the sandy beds at Boitsfort, Assche, Jette, Foret, Uccle, and Ghent, as the Belgian 
localities. 

The length of the rostrum is '3 inch, and its breadth at the superior extremity 
•3 inch. 



No. 3. Belosbpia brevispina. Sowerhy, Tab. 1, fig. 2 a — c. 

Belosepiabbbvispina ; J. D. C. Sowerby. 1849. Dixon's Geol. Hiat., &c., p. 109, tab. 9, fig. 14. 

B, rostro per-breviy crasso, acuto, in aspecium ventralem valde convewo et regvlariter 
arcuato ; lamina ventrali profunde sulcata^ vix denticulatd\ caUo dor soli in margine 
inferiori compresso, sursum vergenti. 
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A species much resembling the young of B. Cuvieri ; but, according to the few 
specimens we possess at present, it is distinguishable by the shortness and the greater 
convexity of the inferior surface of the rostrum, and also by the dorsal surface, which 
is rounder than in B. Ouvieri, slants downwards, and, even in the largest specimens, 
barely presents the cutting edge which distinguishes the two preceding species. The 
callus is longer in proportion, and is so much compressed, as to present a narrow, almost 
a sharp edge ; and it enlarges more rapidly than even in the last species, owing to the 
greater width of the terminal cavity. 

The ventral plate is semicircular, and nearly smooth on the inferior margin, and, 
owing to the width of the cavity, is transversely elliptical on the superior margin ; it 
is also narrower and more deeply sulcated than in B. Cuvieri. 

The B. brevispina is found at Bracklesham Bay, and is very rare. I possess four 
specimens of diflferent sizes, which all present the same characteristic form ; but it is 
not improbable that a larger series would show that the species is but the young form, 
or at all events only a variety, of B. Cuvieri. 

The length of the rostrum is 2 inch ; the width rather less than '2 inch. 



Genus 2d. Bbloptsra. Deskayes.* 

Animal unknown, but supposed to have been closely allied to the Belemnite, which, 
as described by Professor Owen, appears to have been oblong ; the head, surrounded 
by ten arms, (?)t furnished, like those of the recent genus Onychoteuthis, with a double 
alternate series of slender, elongated, homy hooks ; mandibles homy ; (?) the body 
purse-shaped, conical, elongated, supporting near the middle two lateral fins, rounded 
and entire along their free margin ; inclosing an ink-bag. 

Shell internal, composed of two cones placed apex to apex, united, and expanding 
on each side into wing-shaped appendages, obliquely inclined towards the ventral 
aspect ; the anterior cone smooth, longitudinally fibrous, hollowed into a deep conical 
cavity, containing regular transverse concave septa, pierced by a ventral siphon. 

B. Testa interna^ duodus conis, apice ad apicem con^unctis, formatd; utroque Jatere 
duobus appendicihus aiiformisy deorsum inclinatis, sustentd; superficie dorsali convewd, 
ventrali concavd; cono anteriori laviyato, longitudinaliter fibrosa, cavitati conicd, profunda, 
septa transversa continenti, ewcavato; septis concavis, reyularibm, sipAone ventrali 
perforatis. 

Guettard, the first author by whom these remains appear to have been noticed, 

* Etym. BeXo5, telum ; wrtpov, ala. 

f The eight sessile or normal arms only have as yet heen found preserved. Professor Owen states that 
the traces of the superadded pair of tentacula are somewhat douhtful. 
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described them as the teeth of fish. Long subsequently, M. Deshayes examined 
similar remains found in the Paris basin ; and, having observed in them characters 
which induced him to refer them to an extinct Cephalopod nearly allied to the 
Belemnites, he proposed the present genus for their reception. M. de Blainville, 
whose ^ Manuel de la Malacologie* was then in course of publication, and to whom 
M. Deshayes had communicated his proposed genus, confounded with the remains 
in question those of the so-called fossil Sepise (Belosepiae) ; but in adopting the genus 
Beloptera, he divided it into two sections, the first containing the fossil Sepise, 
which he characterised as species having wing-shaped appendages united at the 
superior extremity of the rostrum ; the second section containing the true Belopterae, 
he described as species having the appendages distinct and the cavity conical, and with 
chambers and a siphuncle. The mistake is continued by M. de Blainville, in the 
Supplement to his * Memoire sur les Belemnites,' pubhshed in 1827. In 1830, Voltz 
pointed out the differences which rendered it necessary to keep the two genera distinct ; 
and, about the same time, M. Deshayes pubUshed, in the * Encyclopedie Methodique,' 
under the article Beloptere, the grounds which induced him to establish that genus. 
Notwithstanding this publication, however, the error into which M. de Blainville had 
fallen was repeated by MM. d'Orbigny and de Ferussac, in their 'Histoire des 
Cephalopodes/ and by Cuvier, in his Memoir on the bones of the fossil Cuttle-fish, 
published in the ^ Annales des Sciences Naturelles.' 

Mr. Sowerby afterwards, when he adopted the genus provisionally for the curious 
and unique fossil obtained from Highgate, which he pubUshed in the ^Mineral 
Conchology* under the name Beloptera anomala^ confined the genus to those species 
which contained a chambered cone like the Belemnites, and referred the species con- 
tained in M. de Blainville*s first section to the genus Sepia. The absence, in the 
Highgate fossil, of the lateral wing-shaped expansions, and of the blunt terminal 
rostrum which characterise the two known species of Beloptera^ as weU as other 
characters to which I shall hereafter refer, seems to me to require the establishment 
of a distinct genus for the reception of those remains ; and the genus Beloptera will 
be then confined to those species which possess lateral expansions, and which, as 
M. Deshayes himself describes them, exhibit an entire conical and chambered cavity, 
resembling that of the Belemnite, joined to a terminal rostrum, like that of the 
Belosepia. 

As thus restricted, the Beloptera present, at the anterior extremity, a semiconical 
cavity, slightly depressed on the ventral aspect, in which was contained a thin 
calcareous layer, covering the entire inner surface. The inner cone formed by this 
layer contained a series of transverse, regular, and exceedingly thin septa, traces 
of which, consisting of their sutures or lines of junction with the inner sheath, are very 
distinct. These sutures, as they approach the ventral aspect, are slightly bent down- 
wards towards the inverted apex of the cone, and present an acute sinus-like inflection 
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as they rise over a slight linear elevation, whidi traverses the whole length of the 
alveolus, along the medial line of the ventral inner surface^ evidencing the presence 
and position of the siphuncle. The opening, or anterior extremity of the conical 
cavity, is slightly eUiptical, having the shorter axis in the direction from the ventral to 
the dorsal aspect. The margin of the outer sheath is thin and sharp, and its ventral 
paries is much thicker than the dorsal paries, and rises into an elevated mass, depressed 
on the surface. The outer sheath itself is composed of a series of concentric layers, 
and exhibits a fibrous texture, like the sheath of the Belemnite. The apex is pro- 
longed into a dense calcareous mass, strongly inflected towards the ventral aspect, 
and enlarged towards the posterior extremity, where it becomes attenuated, and is 
obliquely truncated. This mass is composed of longitudinal laminae, radiating from 
the apex of the cone, and so arranged, that the central laminae are in a plane extending 
from the ventral surface to the back, and the rest in planes gradually diverging more 
and more towards the back. The outer edges of the laminae are distinct and slightly 
elevated, giving a rough sulcated appearance to the surface. The cone and the 
calcareous mass into which it is prolonged expand laterally into two smooth semi- 
eUiptical appendages, inclined obliquely towards the ventral aspect, thin and sharp 
on the outer edges, and gradually thickening as they approach their bases. These 
expansions consist of two distinct series of layers, deposited on the ventral and dorsal 
surfaces, and exhibit impressions which, as M. Deshayes remarks, are probably 
attributable to the presence of a vascular system in the substance of the mantle. 

It will be seen from the foregoing description that Beloptera presents a much closer 
analogy with the Belemnites than that exhibited by Belosepia. The open semiconical 
cavity of the latter, in its typical form, nearly resembles the sheath of the Sepion ; 
but the laminse, both in their mode of arrangement and in their large siphoniform 
openings, present the first indications towards the phragmocone of the Belemnite. 
In the aberrant form, Belosepia compressay both the sheath and the laminae recede 
a step farther from the Sepion type, and prepare the way for, and in fact connect 
Belosepia with, Beloptera. In this g^nus a still nearer approach to Belemnite 
appears; the wide, open, but shallow sheath of the Sepion, with its siphonless 
and nearly parallel laminae, is lost, and is replaced by an entire conical sheath, con- 
taining regular transverse septa perforated by a siphuncle, and exactly corresponding 
with the sheath and phragmocone of the Belemnite. The fold of the Belosepion, 
f<Mined by the retroflexion and lateral enlargement of the ventral paries of the sheath, 
largely developed in the typical form, disappears in Beloptera, and is represented by the 
lateral expansions which characterise that genus, and which, greatly reduced in size 
in Beloptera Zevesquei, lead directly into the simple sheath of the Belemnite ; while the 
strongly inflected rostrum of the Belosepion assumes the form of a somewhat conical 
mass, and thus prepares the way for the elongated and regularly conical guard of 
Belenmite. 
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Exclusive of the Beloptera anomala (Sow.), for which I have proposed the genus 
Belemnosisy only two species of Beloptera are as yet known, i. e. B. JBelemnitoidea, and 
JB. Levesquei. Both species occur in the Paris basin, and in the Eocene beds of 
England. The first has also been found at Laeken in Belgium, and at Biaritz. 

The specific characters are taken from the conditions of the lateral expansions and 
of the conical sheath. 



No. 4. Beloptera Belemnitoidea. Be BlainvUle. Tab, 2, fig. la—g. 

Tooth of a fish; (?) Guettard. J 783. M^m. sur lea Glosaop^trea, tab. 2, figs. 10, 11, 12. 
Belofteba Belemnitoidea; BeBlainv, 1825. Mai. add. et correct, p. 621, tab. 11, fig. 8. 
Sepia Paeisiensis ; Fir. et If Orb. 1825. Tab. Method, des C^ph., Ann. des Sc. Nat. vol. vii. 
Beloptera Belemnitoidea ; Be BUnnv. 1827. M6m. sur les B^lenin. p. Ill, tab. 1, 

figs. 3, 3a, 3^. 

— — J.B. C. Sowerhy. 1829. Min. Con. vol. tI, p. 183, Ub. 591, 

fig. 3. 
Belofteba Belemnoidea ; Volte. 1830. Obs. sur les B^lemn. p. 20. 
Belofteba Belemnitoidea ; Beahayea. 1830. Encyc. Method, vol. ii, p. 135. 

— — Ke/erstein. 1834. Die Natourgeschichte der Erdkorpers, &c. 

p. 430, No. 2. 

— — Beahayea. 1837> Descrip. des Foss. des Eny. de Paris, p. 761, 

tab. 100, figs. 4-6. 

— — Bronn. 1837. Letheea Geog. p. 1129, tab. 42, fig. 180-6. 

— — Fh-. et B^Orb. 1839. C6pb. Acetab. Seiches, tab. 3, figs. 7-9 ; 

tab. 24, figs. 11-12. 

— — Nyst. 1843. Descr. des Coq. et des Polyp, foss. &c. p. 612, 

tab. 6, ^g. 2. 
_ — Pictet. 1845. Traite ^6ment. de Paldont. vol. ii, p. 316 ; 

tab. 14, fig. 2. 

— — Beshayes. 1845-6. 2d Edit, de THistoire Nat. &c. p. 243. 

— — B*Orb. 1845-7. Moll. yiv. etfoss. vol. i, p. 308, tab. 14, figs. 1-4. 

— — J.B. C. Sowerby. 1849. Dixon's Geol. Hist, of Bracklesham, &c. 

p. 109, tab. 9, fig. 18. 

B. testa ovato-elongfatdy lon^tudinaliter recurvd; supra convexd; stibtus concavd, 
depressd; cavitate anticd sub-cylindricd : rostro odtuso, striato : appendicUms lateralibtis 
magnis^ semicircularidus. 

Shell oblong, compressed ; the sheath straight and nearly elliptical ; the ventral 
paries considerably thickened and depressed on the medial line below the siphuncle^ 
so as to present an elevated sub-quadrate ridge, bifurcated at the posterior extremity. 
The rostrum enlarges gradually for about two thirds of the length, and then diminishes 
towards the extremity, which, in young specimens, is nearly conical in form, but in adult 
ones becomes very obtuse, probably from attrition ; it is inflected towards the ventral 
aspect whence the shell presents longitudinally a somewhat arched appearance. The 
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lateral expansions are inclined towards the ventral aspect, and give a convex form to 
the dorsal surface^ and a corresponding concavity to the ventral surface; they 
are thick at the juncture of the rostrum and sheath^ and become gradually thinner as 
they enlarge, presenting a sharp cutting edge on their free outward margins. In this, 
the typical species, they are largely developed, regular in form, and vary considerably 
in size according to the age of the individual ; in young specimens they present an 
elongated semielliptical form, which, as the shell advances towards maturity, becomes 
nearly semicircular. 

Figs. 1/and ly represent a variety in which the inferior cone is shorter, broader, 
and more compressed, and the wings are wider than in the ordinary specimens. 

The B. Belemnitoidea is foimd in England at Bracklesham Bay, where it is some- 
what rare. In France it is found in the nummuUtic bed at Biaritz, in the Lower 
Pjrrenees ; the lower beds of the calcaire grossier at Vivrais, Grypseuil, and Pouchon 
(Oise), and, in the middle beds, at Grignon, Parnes, Muchi-le-Chatel, Chaumont, &c. 
It also occurs in Belgium, in the sandy beds at Laeken. 

The size is eleven lines in length, and four lines and a half in width across the widest 
part of the lateral expansions. 



No. 5. Bbloptera Levbsquei. JyOrhigny. Tab. 2, fig. 2a — e. 

Belopteea LEVEsauEi; B'Orh, et Fir. 1839. C^phal. Acetab. Seiches, tab. 20, figs. 10-12. 
— — Pictet, 1845. Traite a^ment. de Paleont. vol. ii, p. 316. 

B. testa oblongo-eloTigaid^ arcuatd, mbtus carinatd, lateridtis depressd, sub-ewcavatd ; 
antice cylindrico-anguBtatd : roatro obtuso, striato: appendicibm lateralibus parvia^ 
linearibm. 

Shell elongated, arched : the sheath straight and nearly cylindrical ; the ventral 
paries thickened, and laterally much compressed, so that, instead of the flat square- 
shaped, bifurcating ridge which distinguishes the preceding species, it presents along 
the middle of the sheath, beneath the siphuncular line, a somewhat acute angular keel, 
which is continued on the upper part of the rostrum, and the sides of which are a 
litde depressed. The rostrum itself is larger, and is transversely more compressed, 
and less inflected towards the ventral aspect, than that of B. Belemnitoidea. 

M. d'Orbigny describes the species as destitute of lateral expansions ; but, in the 
figures given by him, there are unquestionable indications of those appendages, very 
slightly developed it is true, yet still representing the wing-shaped expansions which 
characterise the genus. In one of the two English specimens, the only two with which 
I am acquainted, and for the use of which I am indebted to Mr. Wetherell, the lateral 
expansions are broken away, but their existence is evidenced by a deep suture on each 
side where they were inserted into the shell. The other specimen unfortunately is 
broken off just above the juncture of the sheath with the rostrum, at the precise part 
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at which the expansions would first appear ; but their presence is indicated by a slight 
curve in the outline caused by their origin. I do not hesitate, therefore, to attribute 
to this species the characteristic lateral enlargements, although they are very feebly 
developed, 

M. Deshayes, in his ^ Description des Coquilles fossiles des Environs de Paris,* 
mentions a specimen in his possession, too much mutilated for description, in which the 
rostrum is smoother and more elongated, and the wings appear to be much narrower 
than in B. Belemnitoidea, and not to be inclined downwards as in that species ; and for 
which, when better known, he thinks it will be necessary to form a new spedes. May 
not that specimen be referred to this species, which has been established since the 
publication of M. Deshaye»*s work ? 

The English specimens of this species have hitherto been found only at Highgate, 
and are exceedingly rare. In France, according to M. d'Orbigny, the species occurs 
only in the lower strata of the Paris basin ; that is to say, in the sands below the 
nummulite bed, at Thury-sous-Qermont, Gilocourt, and Cuise-Lamotte (Oise). 

The size is twelve lines long and three lines wide. 



Genus 3d. Bblbmnosis.* F. E. Edwards. 

BsLOPTEBA ; J. JK C. Savterb^. 

Animal unknown but supposed to be closely allied to the Belemnite. 

Shell internal, oblong, semiconical, with the apex inflected towards the ventral 
aspect, and enlarged into an obtuse umbo, pierced by a pore on the ventral surface ; 
the anterior part hollowed into a deep semiconical cavity extending to the pore, and 
having the inner surface covered by two calcareous sheaths, one within the other, 
continued over the ventral surfaces of, and enveloping, a series of transverse septa, 
perforated by a ventral siphon* 

Testa intemdy ohlongd^ semiconicd, apice deorsum inflecto et in umbonem odtusum, 
foramine perforatum^ dilatato ; parte anteriori in cavitatem s^iconicam^ profundam^ ad 
foramen tendentem, et septa transversa, siphone ventrali perforata, continentem, ewcavatd; 
cavitatis superficie duobns laminis conicis, pertenuibtcs, circa septa productis et ea invoU 
ventibttSy obtectd. 

The remarkable remains for the reception of which I propose the present genus 
are described by Mr. J. Sowerby in the ^ Mineral CJonchology,' and are referred by 
that author to Beloptera. M. Deshayes, in the first instance, in the ^ Description des 
Coquilles fossiles, &c.,' expressed an opinion that they could not be placed in that 
genus ; subsequently, however, in the notice of the genus Beloptera, introduced in the 
second edition of Lamarck, after speaking of Belop. Zevesquei, he refers not only that 

* Etym. BeXe/jLyoy^tdxim; •wvis, caxijimctio. 
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species but also the Beloptera anomala of Sowerby to the genus Beloptera^ the 
principal character of which he states to be the association of a conical chambered 
cavity, similar to that of the Belemnites^ with the beak (rostrum) of the Sepia. M. 
d'Orbigny also (Moll. viv. et foss.) refers to that genus the remains in question, which, 
he says, resemble Beloptera Leveaquei in the absence of the lateral wings, but are 
distinguished from it as well by the want of the under part (the ventral paries) of the 
shell and of a distinct beak, as by the air-chambers being apparent on the under side. 
These remains unquestionably bear a close affinity to Beloptera ; but the pecuharities 
they present appear to me to separate them distinctly from that genus, and fully to 
justify the estabUshment of a new genus for their reception. 

The shell of Belemnosia consists of an elongated semiconical sheath, the apex 
of which expands into a short semicylindrical umbo, pierced on the ventral surface, 
and inflected towards the ventral aspect. The sheath is convex on the dorsal surface, 
and is without a ventral paries ; the margins at the superior extremity are narrow, 
and present outwardly sharp edges, which extend rather more than one third of 
the length of the shell ; as the margins approach the inferior extremity they expand, 
and the inner edges gradually become nearer to each other, until they unite immediately 
above the umbonal pore* The margins of the pore are elevated, and the pore itself 
penetrates to, and commudicates with, the air-chambers. The septa are transverse 
and concave ; the presence of a siphuncle and its ventral position are indicated by 
angular inflections on the sutural impressions along the medial line of the ventral 
surface ; the septa are contained in, and wholly enveloped by, a thin conical sheath, 
which also is covered by a second and somewhat thicker conical layer lodged in the 
outer sheath. 

The principal character of Beloptera^ viz., the association of the elongated rostrum 
(rf the Sepion with the phragmocone of the Belemnite, fails in Belemnosis; and the 
lateral expansions which, assuming their fullest development in Beloptera Belemnitoidea, 
still characterise B. Levesquei^ although reduced in that species to prominent carinae, 
are here wanting, or, at the utmost, are but feebly represented by the sharp outer 
edges of the ventral margins of the sheath. In Beloptera, the outer cone, which 
contains the inner sheath and its contents, and which exactly corresponds with the 
phragmocone of the Belemnite, is entire ; whereas, in Belemnosis^ the ventral paries 
is wanting, or very thin. In this respect Belemnosis presents an analogy with Belem- 
niteUa (D'Orb.), a genus of the Belemnitidae, characterised by a fissure in the phrag- 
mocone communicating with the external paries of the alveolus. This peculiar form of 
Belemnite at present appears to be confined to the upper chalk formation, audit would 
seem to connect the true Belemnite with the present genus, in which the fissure be- 
comes largely expanded, resembling the wide cavity of Belosepia. Thus the transition 
from Belosepia, through Belemnosis and Belemnitella, into Belemnite will be easy and 
natural, and the chain of connexion between the latter genus and the recent Sepia will 
be complete. 
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The principal character, however, which distinguishes Belemnoais is the aperture 
forming a communication between the alveolar chambers and the sac in which the 
shell was lodged. In all the camerated siphoniferous shells, I believe without exception, 
the inferior extremity of the alveolus and phragmocone is perfectly closed, and the air- 
chambers have not any direct communication with the pallial sac ; and, in fact, commu- 
nicate only with the pericardial cavity by means of the membranous siphuncle. Walch, 
it is true, in his ^ Recueil de Monumens, &c.,* figured a Belemnite, which he described as 
having a small circular hole at the extremity of a curved point ; upon which figure, 
with embellishments of his own, De Montfort proposed the genus PacliteSy referred to 
by Parkinson, and quoted by De Blainville. This genus, however, is universally 
rejected, as founded on characters merely accidental or imaginary. M. d'Orbigny 
states, that in certain exceptional cases the extremities of the rostra of Belemnites, at 
the last period of their growth, form tubular prolongations, and that they are also liable 
to distortion from accident. The extreme points of the successive layers, which form 
the spathose guard, are apparently, in some instances, more susceptible of disintegration 
than the other parts, and thus tubular openings maybe formed along what Voltz terms 
the apicicd line. But in all these cases the pore is merely terminal, and does not 
extend far up the sheath. The structure found in Selemnosis, therefore, appears to 
be peculiar to it; and would indicate an application of the siphuncular function, 
whatever that function may be, different from that in all other siphoniferous shells, 
and suggests a corresponding peculiarity in the organization of the animal. 

From the absence of the elongated rostrum which characterises the Belosepia 
and Beloptera, we infer that the animal of Belemnosis was not littoral in its habits, 
but existed in a comparatively deep sea; and the occurrence of the imique 
specimen, upon which the genus is founded, at Highgate, where the organic remains 
indicate a shallow-sea deposit, is attributable most probably to the casual drifting of 
the animal. 



No. 6. Belbmnosis plicata. F. K Edwards. Tab. 2, fig. 3a — e. 

Belopteea anomala ; Sowerby. 1829. Min. Con. vol. vi, p. 183, tab. 591, ^g. 2. 

— — Morris. 1843. Cat. of Brit. Fobs. p. 1/8. 

— — Pictet. 1845. Traite Element, de Paleont. torn, ii, p. 316. 

— — Deshayes. 1845-6. 2d Edit, de THist. Natarelle, &c. par Lam. 

— — UOrbigny. 1845-7. MoU. viv. et foBS. torn, i, p. 309, tab. 14, 

figt. 8-10. 

B. testa oblongo^longatdy supra convexd, umbone odtusissimo, lateraliter compresso, 
et deorsum leviter inflecto terminatd: marginibus ventralibus antice depressis, postice 
sub'ConveadSy fades extemas acutas, internas, oblique triplicatas, prabentibus : foramine 
umbonali circulari. 



Digitized by 



Google 



CEPHALOPODA. 41 

This shell is oblongs regularly convex on the upper surface, and terminated by a 
very obtuse, short umbo, compressed laterally, and sUghtly inflected towards the ventral 
aspect. The ventral margins are depressed, and present outwardly sharp edges, 
which extend rather more than one third of the length of the shell ; the margins 
assume a convex form as they approach the inferior extremity, and at about two thirds 
of the length, become and continue nearly parallel until their union above the um- 
bonal pore. The inner edges- present three obscure, very oblique folds, from which 
character the specific name is taken. The imibonal pore is circular, and extends to 
the pyrites, with which the phragmocone is filled ; it is about one fourth of the breadth 
of the shell in diameter. The septa are distant. 

This unique and valuable specimen enriches the cabinet of Mr. Sowerby, whose 
kindness in conceding the use of it for description I beg to acknowledge. It was 
found in the clay removed in constructing the archway at Highway. 

The length is '5 in. ; the breadth at the upper extremity is 25 in., and across the 
umbonal pore '15 in. 



OsLDm-^TETBABRJNCHIATA. Owen. 
Family — NAUTiLiDiE. 

According to Von Buch, the division, which has been made of the tetrabranchiate 
Cephalopods into the two great families Nautilida and Ammonitida, has been determined 
solely by the position of the siphuncle, which, in the latter family, is invariably placed 
on the ventral margias of the septa ; while, among the Nautilida, it is placed at or near 
the centre of the discs of the septa. Other differences exist in the form and condition 
of the septa, which, among the JVautilida, are characterised by simple curvatures or 
undulations, and by having their margins entire ; while, among the Ammonitiday 
the septa present a series of lobes or sinuous flexures, the margins of which are 
foliated. 

A third group, however, exists, in which the siphuncle is placed on the dorsal 
margin, and the septa are distinguished by angular or rounded lateral lobes, but 
their margins are perfectly simple. This group, for the typical forms of which 
Count Miinster established the genus Clymenia^ has been hitherto generally associated 
with the Nautilidse ; but I propose to separate it as a distinct family, under the name 



The Nautilida will then be confined to those genera in which the siphuncle is 
centred or excentric, that is, placed at the centre of the disc of the septum, or between 
that and the margin ; or, more strictly, to those in which it is not placed either on the 
ventral or on the dorsal margin. 

As thus restricted, the NautiUdse will consist of the following genera : Nautilm^ 

•6 
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PlantditeSy Lam.^ Gyroceras^ Zituiius, Campulitee^ De$h. (Cyrtoceras, GoldO, JPAroffmo- 
ceraa, OrtAoceras, Jctinoceraa, Koleoceras, Portl., and Poterioceras, M^Coy (Gom- 
phoceras, Sow.) 

Of these genera, the Nautilus only has been found above the secondary formations. 

The generic distinctions are taken chiefly from the position of the siphuncle> and 
the mode of convolution or the form of the shell. 



Genus 4. Nautilus — Gualtieri, Zinnaus. 
OcEANUS; BisiPHiTES. De Mont. 
OMPHiXiA. De Haan. 

Gen. desc. Animal ; body oblong, posteriorly rounded, and terminating in a slender 
membranaceous tube ; Aead above, with an ambulatory disc ; artm, nineteen (?) on each 
side ;* labial tentactdi/erous appendages^ fout, arranged round the mouth ; teniacula of 
three kinds, viz. ophthalmic^ lamellose, two on each side ; brachial, annulose^ twenty on 
each side ; labial, annulose> twenty-four on each side ; the whole body contained in 
the last chamber of a large multilocular shell, and affixed by two lateral muscles. 

Shell ; discoidal, spiral, multilocular, with simple walls ; the whorls contiguous, 
the last covering the others ; septa transverse, concave without, perforated in the disc, 
margins quite simple. 

Animcd QOTpore oblonffo,posticerotundato,tubaffracilimembranaceoterminato; capite 
supra disco ambulatorio ; brachiis tUrinque novemdecem : (?) appendicibus labialibus ten* 
taculiferis, quatuor^ circum os disposiiis; tentaculis trium generum, quorum, ophthalmici«, 
lameUosis, uirinque duobus; brachiaUbus, annulosis, utrinque viyinti; labialibus, aanulosis 
utrinque viginti quatuor; toto corpore in camera ultima testes magna multilocularis recon^ 
dito et musculis duobus lateraiibus qffUoo. 

Testd discoided, spiralis polythalamid^ parietibus simplicibus; anfractibus contiguis, 
ultimo alios obtegente ; septis transversis, extus concavis^ disco perforatis, marginibus 
simplicibus. 

The Nautilus is the only genus of the Cephalopoda which, appearing among the 
earUest forms of animal life, has survived the various changes which the earth has 
undergone. The large family, of which it forms the type, flourished during the 
PalaeozcHC epoch, and the Nautilus itself apparently attained its fullest development 
during the deposition of the carboniferous series, at which period nearly fifty species 
existed. Gradually diminishing in numbers, the genus passed through the Mesozoic 
epoch into the tertiary era, which it has also survived ; and though reduced to four 
species, which have not any fossil representative,! it stiU extets in the tropical seas. 

'*' M. Valenciennes states the number to be seventeen. 

t The identification of the species in the Miocene formations of Turin cannot be relied upon. 
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The Nautilus appears to hare been known to Aristotle, of whose shell-bearing 
pcdypi* the second is considered to be the Nautilus Pompilius ; the first species, the true 
Nautilus of the ancients, and to which Gualtieri gave the name Cymiium, is the 
ArgonoMta of Linnseus. Although tlie shell of the recent Nautilus has long been 
commonly known, little information existed as to the animal, beyond that given by 
Aristotle, until a comparatively recent period. At the beginning of the last century 
the Dutdi naturalist Rumph drew the attention of zoologists to the animal of the 
Nautilus; a description of which, illustrated by figures, he gav€ in his work 
^ D Amboinixhe Rariteitkamer/ From Rumph*s description, which, however im* 
perfect, was more intelligible than his drawing, De Mont£6rt gave an imaginary 
representation of the animal, wide of the truth, but which was adq[ited by Shaw. 
After the time of Rumpfaius not any additional information was procured until the 
arrival in England, in 1831, of a specimen of the Nautilus Pompilius, taken by Mr. Bennett 
in Marachini Bay on the south-west side of the island of Erramonga, one of the New 
Hebrides. It is true that in Hie preceding year MM. Cluoy a»d Gaimard had puUi^ed, 
in the ^ Annales des Sciences Naturelles,' an account of a portion of some unknown 
molluscous animal, which they supposed to be the Nautilus Pompilius, found near the 
island of Celebes ; but the remains were too imperfect for satisfactory description, 
and, in fact, they have generally been attributed to a Heteropodous Mollusc, either 
Carinaria or Pterotrachea. The specimen brought over by Mr. Burnett was placed in 
the hands erf Professor Owen, who in 1832 published his Memoir beftwe referred to 
with minute anatomical descriptions and illustrations. In 1839 M. Valenciennes 
published an account entitled ^ Nouvelles Recherches sur le Nautile flambe/ taken 
from an individual transmitted to the Museum of Natural History at Paris. These 
two works afford ample information as to the animal, but it is unnecessary to enter into 
the details, a brief outline, sufficient for the present purpose, having already been 
ffiYGa. Of the soft parts of the animals which inhabited the fossil shells, no trace has 
been found to assist the Palaeontologist, who must, therefore rely wholly on the 
calcareous remains for specific distinctions. As regards the tertiary species, these 
distinctions appear to be tolerably well defined ; and but little difficulty wiU be found 
in the determination of the species. 

The shell is smooth, spiral, and synnnetrical ; suborbicular, or somewhat depressed, 
and more or less round on the ventral aspect ; the margins of the aperture are smooth 
and simple ; the whorls are contiguous, and convoluted in a vertical plane, the last 
being the largest and concealing the rest, by which character it is distinguished from 
PlanuliteSy the whorls of which are exposed. In some species the umbilicus is open ; 
but more generally it is closed, as in the adult specimens of the recent N Pompilius^ by 
a deposition of nacreous or calcareous matter. The lines of growth are distinct, and 
in some species strongly marked, giving a somewhat striated appearance to the shell ; and 
they are refiected backwards, in which respect they differ from those of the Ammonitidte^ 



Digitized by 



Google 



44 EOCENE MOLLUSCA. 

which are bent forwards. The chambers are separated by transverse partitions, more 
or less undulated; and in one species, N. Parkinsont, they are distinguished by lateral 
angular lobes, resembling those of Aturia {NautUm) zic-zac, and the margins are 
invariably simple and entire. The discs of the septa are perforated at the centre, or 
at parts more or less distant from the margins, but never at the margin, by a calcareous 
siphuncle, variable in size and generally discontinuous, that is, extending more or less 
into the preceding chamber, but not into the preceding siphuncular aperture. The 
chambers themselves increase in size to the last, which is sufficiently large to contain 
the whole of the animal ; but the ratio of increase is apparently uncertain, and is 
influenced probably by the growth of the animal, which would, of course, depend on 
the supply of food and other circumstances. 

The fossil substances termed BAyncoUtes, which occur so frequently in the older 
formations, and which are generally believed to be the mandibles of some of the Tetra- 
branchiate Cephalopods, with whose remains they are associated, have been found 
both in the Paris basin and in the tertiary formations in Belgium ; but I believe that 
as yet they have not been found in the Eocene strata of England. 

The specific characters in this genus are taken from the curvature of the septa, 
the general outward form of the shell, (which, in fact, determines the shape of the 
septum,) the position of the siphuncle and the condition of the imibilicus. With 
respect to the terms dorml and ventral, it must be borne in mind that they are used in 
the following descriptions in a sense directly the reverse of that in which they have 
been generally applied. The Nautilus, in its normal position, rests upon, or creeps 
along the ground by means of, the free and expanded anterior portion of the mantle. 
In this position the back of the animal is against the penultimate whorl of the shell, 
and the ventral part is contained within the concavity of the dwelling-chamber. In 
the following descriptions, therefore, the term dorsal is used to designate the parts 
contiguous to the penultimate volution of the shell, and which have been generally, 
though incorrectly, described as ventral ; and the term ventral, on the other hand, will 
be applied to those parts on which the belly of the animal rested, and which hitherto 
have usually been termed dorsal. 

At present six species have been found in the tertiary strata of England, and they 
are confined to the older Eocene deposits. In the contemporaneous strata of the Paris 
basin two species occur, one of which is also found in Belgium ; but not either of 
them has as yet been found in England ; and four species have been described by 
Sismonda and Michelotti, as occurring in the Miocene formations in Piedmont. Two 
of these last species are referred by those authors to existing species; but the 
accuracy of the identification is questioned. 
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No. 7. Nautilus centralis. Sowerby. Tab. Ill, fig. \a — c. 

Nautilus centralis. /. Sow, 1812. Min. Con. vol. i, p. 11, tab. 1, left-band figare. 

— AUSTRALis (by error for centealis). Defranee. 1825. Diet, des Sc. Nat. vol. xxxiv, 

p. 297. 

— centralis. Wetherell. 1836. Philos. Mag. and Journal, vol. ix, p. 465. 

— BucKLANDi. (?) Michelotti. 1840. Ind. rag. di alcuni Testacei de Cefal. fosa^ &c. 

Ann. delle Scien. del Regno Lomb.-Veneto, p. 4. 

— CENTRALIS. Morrit. 1843. Cat. Brit. Foes. p. 182. 

_ _ Pictet. 1845. Traits Element, de Pal^ont. vol. ii, p. 338. 

_ _ Saw. 1849. Dixon's Geol. Hist. &c. pp. 1 10, 121, tab. 14, ^g, 28. 

N, testa ylobosdy in aspeciu ventrali rotundatd; aperturd semilunari ; umbilicatd, 
umbilicis anffustis, jprofundis ; sepiis eoctus concavis, simplicissimis, siphone centralis 
mnimOy continuo perforatia ; lobia dorsdlibua latisy hand reflema. 

The N. centralis, in the simplicity of the septa and the central position of the 
siphuncle, nearly resembles the recent Nautili. It is a very ventricose, almost a 
globose shell, much rounded on the ventral aspect ; the aperture is bli|ntly lunate, 
nearly semicircular, and is rather more than twice as wide as it is long ; the open 
umbilicus is narrow and deep ; the septa are concave outwardly, and simple, scarcely 
presenting any undulation or second curvature whatever ; the dorsal lobes are broad, 
each being nearly one third of the width of the aperture, and they are bluntly rounded 
on their superior margins ; the siphuncle is very small, central, or nearly so, and 
continuous. The lines of growth present broad undulations, and are strongly marked 
and decussated. 

Michelotti has described a Nautilus from the Miocene formations of the CoUe de 
Torino, in Piedmont, to which he has given the name Bucklandi. He quotes 
N. centralis of Sowerby by the name N. australis (an error into which he has fallen by 
relpng on Defrance's quotation), and he considers his shell to be identic€d with it, 
and, oddly enough, associates with it N. imperialis. The specific description given by 
this author agrees tolerably well with that of the present species ; but I have not 
myself had any opportunity of comparing the Piedmontese with the English shell ; and 
as Michelotti does not mention his having compared the two, and he appears to have 
trusted implicitly to Defranee, the accuracy of the identification must for the present 
be considered as doubtful. 

Mr. Wetherell, in his paper above quoted, gives this species and Naut. regalis as 
characteristic of the middle division of the three which he thinks might be made of 
the true London Clay. It occurs at Regent's Park, Chalk Farm, Hyde Park, Richmond, 
Sheppy, and Bognor ; it is also found, though very rarely, at Bracklesham Bay. 

The species does not appear to have attained a great size, the largest specimen not 
exceeding 3* 7 in. in diameter, by 3'3 in. across. The figs. 1 and 2, Tab. Ill, are taken 
from specimens in the collection of Mr. Wetherell ; fig. 3, from one in that of Mr. 
Sowerby. The form of the septum is shown by fig. 2, Tab. VIII. 
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No. 8. Nautilus reoalis. Sowerby. Tab. IV. 

Nautilus uoaub. /. Sow* 1823. Min, Con. T<d. tv, p. 77% pi. 355. 

— — Brf. 1825. Diet, des Sc. Nat, vol. xxxIt, p. 300. 

. — Weth. 1836. PhiloB. Mag. and Jonrn. toI. in, p. 465. 

— — MortU. 1843. Cat. Brit. Fosa. p. 183. 

— -* Fietei. 1845. Traite ^Itoant. de Pal^ont. toI. ii, p. 338. 

— _ iS^. 1849. Dixon'a Oeol. Hist. &c. p. 120. 

N. Testa Icmgatd, sub-ventricosdy in aspectu ventrali compressdy obicure undulatd ; 
aperturd obtme-ellipticd ; umbilicis obtedis; septis simpltcibuSy concavisy utroque latere 
perpamm undidatis, siphone sub-centrali perforatis ; lobis darsalibus brevibus, rotundaiis, 
hated refieans. 

The present species is distinguishable from the precedmg by the closed umbilicus^ 
and by its general form, which is less ventricose than that of N. centralis. It is a 
smooth shell, flattened on the sides, and bluntly rounded, and obscurely undulated 
on the ventral aspect. The aperture presents a subquadrate appearance. The 
umbilicus is closed by a thickening of the lip, assuming the appearance of a solid 
axis to the shell. The septa are nearly simple, presenting on each side slight undu- 
lations, and the short, rounded dorsal lobes are deeply concave, and not reflected. In 
the young shell the septum is characterised by a conical depression placed on the 
dorsal margin close to the preceding whorl; as the shell enlarges this gradually 
decreases m size and depth, and ultimately disappears. It was of course moulded on 
a corresponding protuberance on the animal, probably an enlargement of the epithelial 
cincture. In some species the cavity is very deep. It was on this character that 
De M ontfort, mistaking the depression for the mouth of a second siphuncle, founded 
his genus Bisiphites. The siphuncle is small and excentric. The lines of growth, 
like those of the preceding species, are decussated, and reflected backwards in broad 
undulations. 

The Nautilus regalis attained a large size. The specimen figured, for the use of 
which I am indebted to Mr. Dixon, measures 9*5 in. in diameter, by 5 in. across. He 
species occurs at Islington, Regent's Park, Chalk Farm, Hyde Parb, and at Bognor. 
It appears to have been one of the most common of the English Eocene Nautili. The 
septum is represented at Tab. VIII, fig. 5. 

No. 9. Nautilus urbanus. Sowerby. Tab. Ill, fig. 2 a — b. 

Nautilus ubbakus. /. D. C Sowerhy. 1843. Min. Con. yol. vii, p. 36, pL 628. 

— — Morris. 1843. Cat. Brit. Poss. p. 183. 

— — Pictet. 1845. Traits 616ment. de Pal6ont. Yol. ii, p. 338. 

N. Testd discoided, in aspectu ventrali rotundatd, et obscure undtdatd ; umbilicatdi 
aperturd subquadratd, elongatd ; septis oblongis, concavis, in utroque latere leniterundulatis 
et siphone ewcentrico perf Gratis ; lobis dorsalibusperbrevibus, oblique truncatis, haudreflexis. 
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A flat discoidal shelly rounded on the ventral aspect, and presenting obscure 
undulations similar to those which characterise N. re^alis. The aperture has 
an elongated, subquadrate shape; the umbilicus is narrow; the septa concave, 
and slightly undulated ; they present on each side, in a line with the preceding 
whorl, a slight depression, which appears to be the first indication of the lateral 
lobes so fully developed in the N. Parkinsoni; the siphuncle is excentric ap- 
proaching the dorsal margin; the dorsal lobes are short, very slightly concave, 
obliquely truncated, and not recurved. The lines of growth are prominent, and 
decussated more strongly than those of the two preceding species, and their undula- 
tions are broad and shallow. 

The Nautilus urbanus is distinguishable from N. centralis by its flatness, and the 
greater length of its aperture; and from N. regfolis by its open umbilicus, the 
truncated extremities of the dorsal lobes of the septa, and its discoidal shape. It is 
a very rare shell. The figures 2a| 23, Tab, III, are taken from the shells drawn in 
' Mineral CJonchology,' the only specimens with which I am acquainted. The larger 
erne, belonging to Mr. Sowerby, was found in excavating St. Katharine's Docks, 
near the Tower of London; the smaller one forms part of Mr. Bowerbank's 
collection, and was obtained from Sheppy. 

The size of the larger individual figured is 7*4 in. in diameter, by 3*4 in. Fig. 4, 
Tab. VIII, represents the septum. 



No. 10. Nautilus imperialis. Sowerby. Tab. V. 

Nautilus impirialis. /. Saw. 1812. Min. Con. toI. i, p. 9, tab. I, upper and right-hand 

figures. 

— — Defrance. 1825. Diet, des Sd. Nat., tome xxxiy, p. 297. 

— — Wether. 1836. Philos. Mag. and Joum. Yol. ix, p. 465. 

— BucKLANDi. Michelotti. 1840. Indice ragionato, &c. p. 4. 

— IMPERIALIS. Morris. 1843. Cat. Brit. Foss. p. 182. 

— - Pictet. 1845. Traits a^ment. de Pal^nt. vol. ii, p. 338. 
_ _ Sawerhy. 1849. Dixon's Geol. Hist. &c. pp. 110, 120. 

N. Testa spharoidale ; umbilicatdy umbilicia angnstis^ profundis; aperturd sub^ 
ellipHcd, semilunari ; aeptis undatis, siphone mediocri dorschexcentrali perforatis ; lobis 
darsalibus latis etperparum reflewis. 

This species is easily distinguished from the N. centralis by the excentric position 
of the siphuncle, as well as by the broad and reflected extremities of the dorsal lobes, 
which form, as it were, an axis to the shell. Its orbicular form, the lunate shape of 
the septa, and the recurved dorsal lobes, distinguish it as clearly from N. regalis and 
N. urbanus. 
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The Nautilus imperialis is a somewhat globose shell, rather narrow on the ventral 
aspect, whence the aperture assumes a sub-elliptical form ; the umbilicus is small and 
deep. It is well displayed in the large figure, Tab. V, taken from a specimen in Mr. 
Bowerbank's collection, but generally, it is found open only in yoimg shells; in the larger 
specimens it is usually filled with pyrites or indurated clay. The septa are deeply concave, 
and present a gentle undulation on each side ; the dorsal lobes are very broad, inflected 
towards the axis, and obliquely truncated on the inferior margins. The siphuncle is 
moderately large, and excentric, being placed on the dorsal side of the centre of the 
disc. It appears to vary in its position, gradually becoming more distant from the 
dorsal margin as the shell enlarges. The lines of growth are reflected backwards in a 
deep narrow wave, and in the specimens I have seen are not decussated as in the three 
preceding species. ■ 

In the shell described by M ichelotti under the name N. Bucklandiy and with which 
he has associated the present species, the siphuncle is central ; and that character is, 
in fact, the reason assigned by him for considering his shell to be identical with 
N. centralis as well as with N, imperialis. Whether the alleged identification of N. 
Bucklandi with N. centralis be correct or not, it is obvious that the Piedmontese shell 
cannot be referred to the present species. Defrance states that the N. imperialis 
did not appear to differ from N. centralis^ and Michelotti has, in fact, rehed impUcitly 
on that author; he has even copied the mistake made in quoting N. centralis as 
N. australis. 

The iV. imperialis attained a very large size ; a specimen from Sheppy in the 
Museum of the Geological Society measures 12 inches by 875 in. across. It appears 
to have been widely spread, being found at Highgate, Homsey, Brentford, Sheppy, 
Cuffell near Basingstoke, Clewetfs Green, Newnham, Bognor, and Bracklesham. 
The form of the septum is shown in Tab. VIII, fig. 1. 



No. 11. Nautilus Sowerbyi. Wetherell. Tab. VI. 

Nautilus Sowebbyi. Weth. 1836. Phil. Mag. and Joam. vol. ix, p. 466. 

— — Morris. 1843. Cat. Brit. Fosb. p. 183. 

— — Sow. 1843. Min. Con. vol. vii, p. 35, pi. 627, fig. 1-3. 

— — Sowerby. 1849. Dixon's Geol. Hist. &c. p. 121, tab. 14, fig. 28. 

N. Testa laviffatdy lenticidari, ventrali aspectu anguste rotundatd; umbilicatd, aperturd 
sub'trianpdari ; septis profunde concavis ; siphone continuo.prope marlines dorsales posito, 
perf oralis; utroque latere late undtdosis et sublobatis ; lobis dorsalibus dongatis, valde 
r^eans, oblique truncatis. 

The K Sowerbyi is an exceedingly well-marked species. It is a smooth, discoidal, 
convex or rather lenticular shell, somewhat resembling in shape the Dax form of 
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Afuria (Nautilus) zic-zaCy but it is narrower towards the margin, which circumstance 
gives a triangular form to the aperture. The septa (Tab. VIII, fig. 3) are very concave, 
and present on each side a broad undulation, with a deep sinus-like depression 
caused by a lateral lobe, more developed in this species than in N. urbanus, although 
not attaining the size and importance of that which distinguishes K Parkinsoni. 

The dorsal lobes are much recurved and obKquely truncated ; the siphuncle is 
moderately large, placed very near to the dorsal margin, and continuous. The striae 
of growth towards the middle are suddenly bent backwards in deep undulations. 

This species, which attained a size of 10 inches in diameter by 4*2 in. across, was 
first obtained by Mr. Wetherell from the tunnel made at Chalk Farm for the Birmingham 
Railroad. It has also been found in the cuttings now in progress between Whetstone 
and Bamet for the Direct Northern Railroad, and it occurs at Sheppy and at Bognor, 
where it is very common. 



No. 12. Nautilus Parkinsoni. F. B. Edtoards. Tab. VII. 

Nautilits. Parkinson. 1811. Organic Remains, p. 105, pi. 7> ^g. 15. 

iV. testa discoided, aperturd elon^ato-ellipticdy parietidus conveads ; umbiUcis (?) ; septis 
ewtus concavis, in utroque latere angvlariter lobatis, siphone^ prope margines dorsales posito 
perforatis; lobis lateralibus brevibuSy subtriangtdaribus, mucronatis; lobis dorsalibus latisy 
perparum cancavis, ad exPremitates attenuatis, re/leans. 

Parkinson, in his work above cited, described the remains of a Nautilus, purchased 
by him at the sale of Dr. M enish*s collection. These remains, which consist of the 
casts of three chambers, afterwards came into the possession of Mr. Sowerby, who 
has placed them at my service. Parkinson was ignorant of the locality whence 
thqr came ; but from their mineralogical character, the matrix being, in fact, the 
substance known as cement-stone, it was supposed that they were found at Harwich. 
Lately the Rev. Thomas Image, of Whipstead, near Bury St. Edmunds, has 
forwarded to me for examination sunilar remains, unquestionably obtained at 
Harwich, and consisting of the casts of two chambers, rather smaller than those 
in Parkinson's specimen, and in a matrix precisely similar. The question, therefore, 
as to the locaUty of Parkinson's specimen is set at rest. 

These remains are particularly interesting, from the circumstance that in them the 
angularly-lobed septum which characterises Jturia (Nautilus) zic-xac, and in that shell is 
accompanied by a stricdy dorsal siphuncle, is associated with one which, although very 
excentric, is still so truly discal, as to prevent the shell being removed from the present 
genus. The form of the septum is a good specific character, but it cannot be reUed 
upon as a generic distinction. The Nautilus Parkinsoni, therefore, although in general 
appearance it closely resembles Aturia, must, in fact, from the position of the siphuncle 

•7 
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be considered as an aberrant Ncmtilus^ connecting that genus with Aturia, and leading 
through the Clymenida into Goniatites and Ammonites. 

The JV. Parkinaoni is a discoidal shelly with regular convex sides, and an elongated 
elliptical aperture. The specimens do not exhibit the condition of the umbilicus. 
The septa are outwardly moderately concave, with angular lobes on each side ; the 
dorsal lobes are very broad, somewhat concave, rounded at the extremities, and 
reflected, although not much, towards the axis ; the lateral lobes are short, wide at the 
upper extremities, and they taper rather suddenly ; their inferior margins are nearly 
straight, but the superior margins present a deep sinus. The siphuncle is moderately 
large, and is placed on the dorsal part of the septal disc, half way between the centre 
and the margin. So far as the general character can be ascertained, the siphuncle 
does not appear to differ from that of Nautilus^ and certainly does not present any 
analogy with the wide trumpet-mouthed funnel which distinguishes Aturia. 

This species appears to have attained a greater size than any other of the tertiary 
Nautili ; the largest chamber in Parkinson's specimen measures seven inches in 
breadth, and nine inches in length ; and this chamber was not the last, and conse- 
quentiy not the largest. 



Family — Clymenida. 

Aganid^. Pietet^ Deshayes, D^OrHgny. 

Adopting the opinion of Von Buch, that the position of the siphuncle is the 
principal, if not the only, character by which the Tetrabranchiate Cephalopods c£tn be 
divided into families, it becomes impossible to include those genera in which the 
siphuncle is placed on the dorsal margin, either among the Nautilidae, in which it is 
central or excentric, or among the Ammonitidae, in which it is placed on the ventral 
margin. The only genera at present known to possess a strictiy dorsal siphuncle, are 
Clymenia^ Munst. {EndosiphoniteSj Ansted), and Aturia, a genus proposed by Bronn for 
the Nautilus Aturi, Basterot {N. zic-zac, Sow.) In fact, these genera have already 
been considered by MM. d'Orbigny, Deshayes, and others, to form a subdivision of 
the Nautilidae, to which those authors have appUed the name Aganidse, founded on a 
genus proposed by De Montfort for a shell from the mountain limestone. This shell, 
however, possessed a ventral siphimcle, and belonged to the genus Goniatites.* The 
name Ayanida, therefore, cannot with propriety be retained as a family name for genera 
characterised by a dorsal siphuncle ; and I have adopted, in lieu of it, the name 
Clymenid(By founded on Munster's genus. 

* The shell figured and described by De Montfort as Aganides \&, I believe, the Goniatites spharicus of 
Sowerby. 
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The septa in the Clymenida are distinguished by lateral rounded or angular lobes ; 
but the angular form is not peculiar to the family ; since, as we have already seen, it 
is found in Nautilus Parkinsoniy a species which, possessing an excentric siphuncle, 
must be considered as merely an aberrant form of Nautilus ; and the separation of the 
ClymenidcB wiU depend entirely on the siphuncle being placed on the dorsal margin. 

The two genera which belong to this family are distinguished chiefly by the mode 
of involution of the shell ; the whorls in Clymenia being exposed, while in Jturia the 
last whorl conceals the rest ; they therefore bear to each other the same relation which 
Planuiites bears to the true Nautilus. 



Genus 5th. Aturia.* Bronn, 1837. 

Gen. desc. A. testa discoided vel subventricosd, spirali, multiloculari, parietibus 
simplicibus ; anfractibus contiguis^ ultimo alios obtegente ; umbilicis clausis ; septis trans* 
versiSy numerosis, extus concavis, utroque latere angtdaHter lobatis et parte dorsali^ magna 
siphone infundibuliformi^ marginibns positd, retro prolongatis ; marginibus simplicibus. 

Shell discoidal or subventricose, spiral, multilocular, sides simple ; whorls con- 
tiguous, the last conceaUng the others; the imibilicus closed; septa transverse, 
numerous, concave outwardly, with an angular lobe on each side, and having the 
dorsal part prolonged backwards, forming a large, marginal, funnel-shaped siphon ; 
margins of the septa entire. 

The angularly-lobed septum which distinguishes Nautilus Parkinsoni also forms a 
prominent character in the well-known Higbgate fossil, Naut. zic-zaCy figured and 
described by Mr. Sowerby in the first volume of the * Mineral Conchology.' Bronn, 
in his description of the Dax shell Nautilus Aturi (Bast.), which he considered to be 
distinct from N sic zac, suggested the propriety of forming a sub-genus, to be called 
Aturia, for the reception of those tertiary Nautili in which, according to the sub- 
generic description given by him, "the siphon is sub- ventral (i. e. sub-dorsal), and the 
septa have a deep, narrow, lancet-shaped flap on each side." The siphuncle, however, 
in the Dax shell, on which the genus is founded, is, in fact, strictly marginal; it is, as 
Bronn himself describes it, a prolongation backwards of the dorsal part of the septum, 
in the shape of a wide-mouthed funnel, extending quite across the preceding chamber, 
and deeply into the mouth of the preceding funnel. As this funnel-shaped siphon 
decreases in diameter, the dorsal paries gradually recedes from the margin, and the 
intervening space is filled up with a calcareous deposit The siphuncle, therefore, will 
in some parts of its extent appear to be sub-marginal only : whereas the mouth of the 

* Etym. AturruB vel Aturns — ^the River Adour. 
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siphuncle^ by which only the position can be determined^ is perfectly marginal. The 
Nautilw Atmij which I consider to be identical with Nautilus eic-zac, is the type of 
Bronn's genus, and I therefore retain the name proposed by that author^ although I do 
not assent to the accuracy of his generic description. 

The genus Clymenia, proposed by Ck)unt Munster for certain Nautiliform remains 
occurring in the transition limestones of Fichtelgebirge, presents nearly the same 
characters as those assigned by me to Aturia; except that in Clymenia the whorls are 
exposed^ and the siphuncle is described as narrow ; whereas in Aturia the last whorl 
conceals the others, and the siphuncle, at least in A. zic^zac, the typical species, is of 
great size. 

The genus appears to have been confined to the tertiary epoch, and it is widely 
diffused. It occurs in the Eocene formations of England, France, Belgium, and 
Germany ; in the Miocene deposits in the basins of the Gironde, in Italy, and in Malta. 
It is also found in the Eocene formation in Clarke county, Alabama, (U. S.)> and Conrad* 
mentions a cast from the contemporaneous formation near Long Branch, New Jersey, 
resembling Nautilus (Aturia) zic-zac, but more compressed, and which he has referred 
to De Montfort's genus Fela^us, and has named P. Vanuwemi. De Montfort's PelaguSy 
however, is described as having "cloisons lob^es, persillees, dentelees, &c." The 
position of the siphuncle is not mentioned in De Montfort's text ; but in the figure he 
has given it is placed on the ventral margin. The shell, therefore, on which the 
genus Pelagus is founded is an Ammonite, and the species constituting the present 
group cannot be associated with it. 



No. 13. Aturia zic-zac. Bronn. Tab. IX, fig. la — h. 

Var. a. Nautilus zic-zac. Sow, 1812. Min. Con. vol. i, p. 9, pi. 1, fig. 3. 
Ammonites Wappeei. Fan Mans. 1833. L'Institut. 1833» p. 272. 

— — — 1834. Bull, de r Acad, de Brux. tome i. No. 17, 

pp. 113, 118. 
Nautilus Deshatesii. De Koninek. 1834. Notice Bur un Moule pyriteux du Naut. de 

Desh. ; Bull. Soc.^G^ol. de France, t. It, p. 437. 

— — Nyst. 1835. Bech. sur lea Coq. foss. de la Prov. d'Anyers, 

p. 35, No. 52. 

— — De Kaninck. 1837. Desc. des Coq. foss. de TArgile de 

Basele, p. 1. 

— Atuki. Brann. 1837. Leth. Geog. vol. ii, p. 1123, pi. 42, fig. 17a— c. 

— ZIC-ZAC. Desh. 1837. Desc. des Coq. foss. des Env. de Paris, vol. ii, p. 765, 

pi. 100, figs. 2, 3. * 

Clymenia zic-zac Mkhelotti. 1840. Annal. Scient. reg. Lomb. Venet. p. 6. 

* Conrad's "Observations on the Eocene formation, and description of one hundred and five new fossils 
of that period^ firom the vicinity of Yicksburg, Mississippi," published in the Journal of the Academy of 
Natural Science of Philadelphia. 
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Nautilus ziozac* Ny»L 1843. Boll, Soc. G^L de France^ yoI. zIt^ p. 452. 

— — — 1843. Desc. des Coq. foss. &c. des Terr.tert de la Belgiqne^ 

p. 644, pi. 46, fig. 4. 

— — MorrxB. 1843. Cat. Brit. Foss. p. 183. 

Aqanibes Deshayesii. Sismonda. 1847. Method. Anim. inyert. Pedemontii Foss. p. 57. 

— ZIG-ZAG. Pietet. 1845. Traits ^l^ment. de Pal^ont. Vol. ii, p. 341. 
Nautilus (Clymenia ?) zic-zao. Saw. 1 849. Dixon's Geol. Hist. &c. p. 109, pi. 8, fig. 19. 
Var. /3. Nautilb de Dax. De Mont/. 1802. BufFon de Sonnini Moll, vol, iv, pp. 240, 252, 

pi. 46, fig. 1. 
Nautilus Pompiuus. Lam. Ann. du Mus, vol. v, p. 181. 

— — — 1822. An. sans Vert. vol. xvi, p. 634. 

— Deshayesii. Defr. 1825. Diet, de THist. Nat. vol. xxxiy, p. 200. 

— Atubi. Bcut. 1825. Dese. des Coq. foss. des Env. de Bordeaux, p. 17. 
Orbueites zic-zag. BeBlainv. 1825. Man. de Malac. p. 387. 

Nautilus (Aganides) Aturi. U Orb. 1825. Tab. method, de la Classe des C6ph. p. 7 1 . 

— Sypho. Buckl. 1836. Bridgw. Treat, vol. i, p. 357, pi. 46, figs. 1-4. 

— — GrateUmp. 1838. Cat. des An. vert, et invert foss. du Basin de la 

Gironde, p. 28. 
Aganides Atubi. Pictet. 1845. Traits element, de Pal6ont. Vol. ii, p. 341. 

A. Testa ventricosdy lavigatd; umhilicis clauMs; aeptis concavis; lobis later alibus 
anffusOsy acutis; dorsalibus valde recurvis ; siphone magnOy continuo^ buccin^Bformi. 

Var. /3. Testa compresady sub-diacoided ; septis profunde concavis^ lobis dorsalibtis 
anffustioribus. 

Shell ventricose, smooth ; umbilicus closed ; septa concave ; lateral lobes narrow, 
pointed ; dorsal lobes much curved ; siphuncle large, continuous, trumpet-shaped. 

There are scarcely any tertiary remains which have excited so much attention as 
the present ; not merely because the species is widely diffused, but because it presents 
an intermediate form between the Nautili and the Ammonites ; and few fossils have 
been referred to more genera, or have been distinguished by a greater number of 
specific names. 

The Aturia zic-zac was first described by Mr. Sowerby, sen., as Nautilus zic-zac, 
from a specimen which was found on forming the tunnel of the Highgate Archway. 
Several years afterwards M. Defrance described a specimen from the Paris basin, and 
pointed out the differences which, in his opinion, rendered it diflBcult to refer the 
species to the genus Nautilus. M. Defrance considered the fossil described by him as 
distinct from the N". zic^zac, and gave to it the specific name Deshayesii. Subsequently 
Basterot described the well-known Dax fossil, which he named Naut. Aturi, and with 
which he considered the Naut. zic-zac to be identical. M. d'Orbigny and Sig. 
Sismonda, not regarding the dorsal position of the siphuncle, but relying on the 
angular lobes which characterise the septa, have referred the shell in question to 
De Montfort's Aganides, a genus which, as has been before stated, was founded on a 
Goniatite from the mountain limestone. Michellotti, on the other hand, has considered 
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the present remains as forming part of Munster*s Clymenia^ a genus distinguished 
by its having the whorls exposed. 

The Aturia zic-zac is a smooth, involute shell, more or less ventricose or depressed ; 
the septa are outwardly deeply concave; and, owing to the regular curve in which 
the dorsal lobes are reflected towards the axis of the shell, they present, when viewed 
sideways, some resemblance to the letter S ; the lateral lobes are more or less narrow, 
and taper rather suddenly towards the inferior extremity, which extends nearly to the 
preceding septum ; but they are without the sinus which characterises the lateral lobes 
of Naut Parkinsoni. The English shells are generally either casts in, or filled with 
pyrites, and it is difficult to ascertain the character of the siphuncle from them ; but 
in the Dax shells, in which the calcareous siphon is frequently well displayed, it 
presents a structure widely different from that of the Nautilus. * The dorso-marginal 
part of the septum, as I have before observed, is prolonged backwards in the form of 
a wide trumpet-mouthed funnel, which extends not only into the mouth of the funnel 
formed by the preceding septum, but along the preceding siphuncle almost to the 
floor of the third preceding chamber (see Tab. IX, fig. 2a). The calcareous siphuncle, 
therefore, is, in fact, a continuous tube of considerable thickness, composed of portions 
of two distinct tubes ; and within this is contained a soft, friable, calcareous sheath, 
which commences near the extremity of the funnel, where it touches the preceding 
funnel, and extends to the end of the preceding funnel, to the interior surface of 
which it forms a sheath. Although, owing to the thickness of the walls and the 
presence of the calcareous sheath, the actual tube within which the membranous 
siphuncle was contained is not so capacious as might be expected from its external 
appearance, it is yet considerably larger than that of any of the tertiary Nautili ; and 
indeed it is of such size and importance as fully to justify the name Sypho, which Grateloup 
has given to the Dax shell. The siphuncle in the English specimens, so far as its 
character can be ascertained, appears to correspond exactly with that of the Dax 
shells. 

Great diversity of opinion has existed, and, in fact, still exists, as to the identity of 
the Dfix shell with the Naut. zic-zac of Sowerby. The differences which have been 
relied on for the separation of the two appear to me to result from the more compressed 
form of the Dax shells ; the specimen figured by Mr. Sowerby, although described as 
^' flattish," being yentricose, and the outline of one of the septa drawn below the shell 
conveying the idea of greater fulness than in fact characterises the fossil. M. Deshayes^ 
who compared the Dax shells with specimens as well from the Paris basin as from 
Belgian and English locaUties, expressed an opinion that the differences were sufficient 
to form, if not two species, at least two well-marked varieties. I have not myself had 
an opportunity of examining any French or Belgian specimens ; but, through the 
kindness of Mr. Sowerby, Mr. Bowerbank, and Mr. Wetherell, who have afforded me 
the use of their specimens, I have before me a series of shells from Sheppy and the 
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neighbourhood of London, including the identical specimen figured by Mr. Sowerby. 
CJonfining myself to external characters only, two distinct forms occur in this series, 
the differences in which, although they may require a separation into varieties, are 
not sufficient, in my opinion, for specific distinctions. 

In the first variety, which is the true Naut. zic-zac, figured in ' Mineral Conchology,' 
and which I have therefore taken for the typical form, the shell is ventricose, the 
greatest width being little less than half the diameter ; it is moderately round on the 
ventral aspect, and the aperture is a somewhat elongated ellipsis. In the other variety (j3) 
the shell is more compressed, almost discoidal ; and consequently it is narrower on 
the ventral aspect ; the dorsal lobes are not so broad, and the aperture is of a more 
elongated oval form. 

The French, Belgian, and German shells correspond apparently with the first, the 
typical form, and the Dax shells agree closely with the second variety. Michellotti 
has used for the Piedmontese specimens the specific description given by M. Deshayes ; 
but he adds, that *^ they present some trifling differences from the Paris specimens, as 
do the latter from the London and Bordeaux shells." As, however, the Piedmontese 
shells are described as " ventricose,** they must for the present be referred to the 
typical form, although we should naturally expect to find the Dax type continued in 
the Miocene formations of the Colle de Torino. 

The Aturia zic-zac also occurs in the Miocene deposits in Malta, and the specimens 
which I have seen from that locaUty present the depressed form of the Dax shells, 
with which they agree in other respects. 

Mr. Sowerby possesses a series of casts from the Eocene formation in Clarke 
County, Alabama, of a species which approaches very near to the typical Aturia 
ziC'Zac ; the chief distinction appears to be in the form of the lateral lobes, which in 
the American shell extend quite to the margin of the preceding septa, and have their 
extremities inflected towards the axis, and present the deep sinus which characterises 
the lateral lobes of Naut Parkinsoni. The siphuncle is very large, and corresponds 
with that of A. zic-zac. Conrad describes his Pelagm Vanuxemi as more compressed 
than the latter shell, and he adds that ^' the angles of the septa appear to be in contact 
near the periphery." This appearance, which is attributable to the length of the 
lateral lobes, and is represented in the figure given by Conrad by a continuous line 
running parallel with the periphery of the shell, is also found in the Alabama specimens, 
of which Conrad's shell is possibly only a compressed variety. 

The typical form, which is represented at Tab. IX, fig. Xa^ \h, drawn from the original 
specimen figured in ^ Mineral Conchology,* for the use of which I am indebted to Mr. 
Sowerby, is found at Highgate, Sheppy, and Bracklesham Bay. The variety j3, which 
corresponds with the Dax shells, was obtained from the railroad cutting at Chalk 
Farm, and from the well sunk for the use of the Orphan School, at Haverstock Hill, 
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near Hampstead. The specimen figured (Tab. IX, fig. Iff, l/i,) is from the former 
locaUty ; it is the one drawn by Mr. Charlesworth in the ' Magazine of Natural History,* 
vol. i, (new series,) p. 533, and forms part of Mr. Wetherell's valuable collection of 
fossils from Highgate and the neighbourhood. 

The English shells are apparently young ; they are much smaller than the Dax 
specimens, the largest I have seen cannot have exceeded 1*6 in. in diameter. 
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TAB. I. 

Fig- 

1 . Belosepia Sepioidea, p. 29. 

\a — c. Var. B. longirostris. 

a. Dorsal aspect. 

b. Side view. 

c. Ventral aspect. 
\d—f. Var. B. longispina. 

d. Dorsal aspect. 
e, e. Side views. 

/. Ventral aspect. 
1^ — ^. Var. B. Blainvillii. 
ff. Side view. 

h. Do. of a cast of the Belosepion (B. Sepioidea). 
i. Ventral aspect. 

2. Belosepia brevispina,jp. 32. 

a. Dorsal aspect. 

b. Side view. 

c. Ventral aspect. 

3. Belosepia Cuvieri,j». 31. 

a, d. Ventral aspect. 

b. Dorsal aspect. 

c. Side view. 

4. Dorsal aspect of the Belosepion (B. Sepioidea). 

5. Longitudinal section of ditto. 

6. Enlarged view of the terminal cavity and rostrum in the same section. 

7. Enlarged view of an obliquely transverse section of the terminal cavity. 

8. Dorsal aspect of the sepion (Sepia oflBcinalis). 

9. Longitudinal section of ditto. 

10. Enlarged view of section of the rostrum of ditto. 
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TAB. IL 



la — y. Beloptera Belemnitoidea, jt?. 36. 
a. Ventral aspect. 
6. Dorsal do. 

c. Side view. 

d. Longitudinal section. » 

e. Magnified view of do. 

/. Ventral aspect of variety. 
ff. Dorsal aspect of do. 

2a — e. Beloptera Levesquei, jd. 37. 
a. Ventral aspect! 
6. Side view \ of a young specimen- 

c. Dorsal aspect J 

d. Side view of an adult specimen. 

e. Ventral aspect of ditto. 

Sa^e. Belemnosis plicata, jo. 40. 

a. Dorsal aspect, nat. size. 

6. Side view (enlarged) of the umbonal pore. 

c. Ventral aspect enlarged. 

d. Side view, nat. size. 

e. Ventral aspect, ditto. 



Digitized by 



Google 



Tab U. 






V 









W « 





J Do ('.SoKCrhv frcit 



Digitized by 



Google 



Digitized by 



Google 



Digitized by 



Google 



TAB. III. 

Fig. 
la — c. Nautilus centralis, jp. 45. 

a. Back view. 

b. Side view. 

c. Do., young shell. 

2a — b. Nautilus urbanus, p. 46. 

a. Side view, young shell. 

b. Do., adult do. 
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Tab. V. 
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TAB. VIII. 

Fig. 
1 . Transverse section showing the form of the septum in Nautilus imperialis, p. 47. 



2. 


Do. 


3. 


Do. 


4. 


Do. 


5. 


Do. 



do. 


N. centralis, jo. 45. 


do. 


N. Sowerbyi, jo. 48 


do. 


N. urbanus, jo. 46. 


do. 


N. regalis, p. 46. 
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TAB. IX. 



Fig. 
la — k Aturia zic-zac (English specimens), j7. 52. 

a. Side view of the tjrpical fonn, from Highgate. 



d. Front view 


do. 


do. 


c. Side view 


do. 


from Sheppy. 


d. Front view 


do. 


do. 


e. Side view 


do. 


from Bracklesham Bay 


/. Front view 


do. 


do. 



y. Side view of the compressed variety (/3), from Chalk Farm. 
A. Front view do. do. 

2 and 3. Aturia zic-zac (Dax specimens). 

2. ObUque view, showing the construction of the siphuncle. 

3. Front view, showing the form of the septum. 
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i^Q \\)t Subsrrikrs. 



Shortly after the publication of the first part of the Monograph of the Eocene Mollusca, I received 
a note from Professor Owen, from which the following is an extract : — 

** In reference to the theory of the siphon of the Nautilus, which you attribute to Mr. Wood, I know 
you will excuse my referring you to a passage (p. 331) of my Lectures on Invertebrata, in which that 
theory or function of the siphon is plainly though briefly laid down, and I am sure that our excellent 
Treasurer would be the last person to claim the exclusive credit of the idea, unless his right to it was based 
on a publication of it prior to 1843. The scrupulous care which characterises your reference to authorities, 
assures me that if you have overlooked the passage in my Lectures you will be glad to be referred to it." 

Although I had derived much pleasure and instruction from Professor Owen's admirable Lectures, 
I must confess that the passage referred to had escaped my recollection ; and I greatly regret that this 
should have been the case, for I should have been glad to have availed myself of the powerful support it 
affords to the theory I advocated. For the convenience of those Subscribers to whom the Lectures are not 
immediately accessible, I shall extract the passage to which Professor Owen refers. After noticing 
Dr. Buckland's theory of the hydrostatic action of the siphuncle, and the objections against it, the 
Professor advances the opinions to which I have referred in the * Monograph,* as to the function of the air- 
chambers being that of a balloon, and as to the mode in which the animal alters the specific gravity of its 
shell ; and he concludes with the following paragraph, — the one referred to in his letter to me : 

'' Whatever additional advantage the existing Nautilus might derive by the continuation of a vascular, 
organised, membranous siphon through. the air-chambers, in relation to the maintenance of vital harmony 
between the soft and testaceous parts, such, likewise, must have been enjoyed by the numerous extinct 
species of the tetrabranchiate Cephalopods, which, like the Nautilus, were lodged in chambered and 
siphoniferous shells." 

It is due to Professor Owen that I should, to the best of my power, repair my omission to refer to this 
eminently suggestive passage ; and now, having brought it distinctly before the Subscribers, I leave it to 
them to decide as to whom the credit of the siphuncular theory in question is due. 

P. E. E. 

Jw/y, 1852. 



CORRIGENDA. 
Subntitute Sconce /or lleadon Hill, at p. 65, line 24 ; at p. 70, line 13 ; and at p. 78, line 15. 
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A MONOGRAPH 



OT THE 



MOLLUSCA FROM THE EOCENE FORMATIONS 

OF ENGLAND. 



ORDER— FUZMONATJ. Cuvier. 

Pneumobranchtata, Lamarek. 
PuLMOBBANCHiATA, Be BlainviUe. 
PuLMONiFBEA, Fleming. 

The Molluscs forming this order breathe the free air by means of a chamber 
termed the pulmonary sac or cavity, placed beneath the dorsal surface of the anterior 
part of the mantle, and communicating with the atmosphere by a lateral opening, 
which can be dilated or contracted at the pleasure of the animal. The roof and walls 
of this chamber are lined with a network of pulmonary vessels, by which the blood is 
exposed to the air, and the renewal of this vital fluid is effected by movements of the 
floor of the chamber, analogous with those of the diaphragm. 

The Pulmonated Molluscs are furnished with eyes, which are either placed at the 
anterior extremities of two elongated cylindrical peduncles, or seated in the head of 
the animal. Most of the genera in which the eyes are pedunculated, are also furnished 
with shorter cylindrical tentacula, placed beneath the peduncles, but in some few 
instances these appendages are wanting. In the genera in which the eyes are sessile, 
the animal is furnished with two sub-cylindrical or compressed tentacles only. The 
sessile eyes are variously placed ; in some genera they are seated at the inner sides of 
the bases of the tentacles ; in others at the outer sides ; and in others on the frontal 
disc. The peduncles and tentacles are both contractile, and in by far the greater 
number of genera they are also retractile, that is, capable of being withdrawn under 
the skin. They are eminently sensitive organs of touch. 

The head is well developed, and the mouth is provided with an apparatus 

•8 
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58 EOCENE MOLLUSCA. 

consisting of a homy dentated plate, placed transversely across the upper part, 
and the sharp outer edge of which forms, as it were, the upper jaw. The cavity of the 
mouth is furnished with a thin cartilaginous tongue, the anterior extremity of which 
is of a flattened spoon-like form, and which plays against the edge of the homy plate, 
answering the purpose of an under jaw. The remainder of the tongue is rolled up 
into a tube closed at the end, and thickly covered with teeth, distributed in transverse 
rows of various forms. The number of these teeth is almost incredible, amounting, 
in one of the English slugs {Idmax mammtis) to nearly 27,000, and ranging in 
several of the snails from 10,000 to upwards of 20,000.* A dentition of a similar 
character prevails among the Branchiated Gasteropods; and Professor Loven has 
proposed the employment, for the purposes of classification, of characters taken from 
the form and arrangement of the teeth. 

The free au:-breathing Molluscs are, in some few instances, viviparous,! but, for 
the most part, they are oviparous. The eggs are either enveloped in a skin, or are 
covered by a hard calcareous shell, which, among the larger Bulimi and Achatinse, is 
sometimes of considerable size. The larvae are in all cases shaped like the parent The 
generative organs present various modifications; in some genera the animals are 
unisexual ; but more generally they are hermaphrodite. 

These Molluscs are, with few exceptions, provided with hard calcareous shells, 
which are sometimes either internal or partly concealed beneath the mantle, but more 
generally are external, and large enough to contain the whole, or nearly the whole, 
of the animal. In some genera the foot of the animal is provided with a calcareous 
or homy operculum ; in others the animal is without this appendage, and in the genus 
Clausilia, the purpose of the operculum is answered by a peculiar apparatus termed the 
clausium. The extemal shells present many modifications in the proportions and 
conditions, as well of the spire and volutions, as of the aperture and columella. Certain 
of these forms are accompanied by corresponding peculiarities of organisation, and the 
genera which have been established for their reception may be considered types in this 
order ; such are. the genera Helix, Bulimus, Pupa, Succinea, Limnsea, Physa, Planorbis, 
Cyclostoma, Hdicina, Auricula, &c., and the Palaeontologist will have little difficulty in 
distinguishing them. Other genera, however, have been proposed from time to time 
on characters taken from modifications of these typical forms ; but a more intimate 
acquaintance with the anatomy of the animals has latterly induced great caution in the 
admission of these genera; since, in many cases, the Malacologist, after the most 
careful investigation, has failed to detect any peculiarity of organisation corresponding 

* For a more detailed account of the oral apparatus, tbe reader is referred to Mr. W. Thompson's highly 
interesting '< Remarks on the Dentition of British Pulmonifera," in the 'Annals and Mag. of Nat. Hist.,' 
2d series, vol. vii, p. 86. 

f This is the case with some species of Helix, uid with se?eral species of Bulimus, for which F^russac, 
om this ground, proposed the genus Pariula, 
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with the modifications of the ahell. In the extensive family of the Helicidoe, most 
especially, has this occurred^ and many of the genera [thus formed are consequently 
either wholly rejected, or received provisionally until it is ascertained by further 
examination whether or not there is anything except merely artificial characters to 
support them. 

The Gasteropods forming this order are all phytophagous. They are very widely 
spread^ being found in almost all parts of the earth, but they principally abound in 
warm or tropical climates, where the largest species occur. They are, for the most 
part, inhabitants of land, but many live in water, coming to the surface fw respiration ; 
of those which live in water, the greater number inhabit ponds, running streams, or 
stagnant waters, but some few are marine animals, frequenting the shallow sea near 
the shores, or salt-water marshes. 

Two distinct forms of the opening by which the communication between the 
pulmonary sac and the external air is kept up, are presented ; and as each appears to 
be accompanied by corresponding peculiarities of organisation, Mr. Gray has availed 
himself of them for dividing the order into the two sub-orders, Adelopneumona and 
Phaneropneumona.* In the first division the communication is through a lateral orifice 
formed by the edge of the mantle, which, except at that part, is united along the left 
side of the animal ; in the second division the edge of the mantle is free or detached 
along the nape, leaving the pulmonary cavity open. The animals comprised in the 
first division are all hermaphrodite, and without an operculum ; while, on the contrary, 
those which form the second division are unisexual and operculated. The genera 
constituting this order had previously been divided, according to their habitats, into 
terrestrial and aquatic {ferricola and aquatica of Dr. Fleming); a mode of distribution 
which brought together animals presenting important zoological differences. This 
principle of subdivision may, however, be used with convenience in the Adelopneumona, 
and Mr. Gray has, in fact, divided that sub-order into the three sections, Oeopkila^ 
Limnophila, and Tfialassophila, the last two representing the aquoMca of Fleming.f 

Mr. Webster many years ago, (^Geol. Trans.,' vol. ii,) noticed the occurrence in the 
Purbeck beds of fossils resembling fresh- water shells, and in the Museum of Practical 
Geology is a series of fossils from that formation, comprising Limnsea and Planorbis. 
Fossil remains, referred to the genus Auricula^ have also been found, according to 
M. Nyst, in the chalk formation in the department of the Aube in France. In the 

* Etym., A^ifXof, (hidden, concealed,) and f oFtpof, (open, exposed,) prefixed to wretffi^y, (the lungs.) 
These sub-orders correspond with the divisions inoperculata and operculata, proposed by Ferussac, and 
adopted by Dr. Turton, M. Rang, and others, but as the names used by Mr. Gray express modifications of 
the respiratory apparatus, which forms the character of the present order, I have adopted them, although 
the words operculata and inoperculata are preferable from their simplicity. 

t Etym., yea (land), Xifirif (a pool or marsh), and OaKavcfi (the sea), respectively prefixed to ^iXos 
(loving). 
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fresh-water deposits of the Eocene epoch, remains of numerous species belonging to 
various of the land and fresh-water genera, constituting this order, occur in abundance. 
These species are, for the most part, without any living analogue, but some few occur 
which appear to be identical with species still in existence. 

I believe that, as yet, remains of land inhabiting genera have not been found below 
the Eocene formations. It must not, however, be assumed from that circumstance that 
these latter forms of animal life date their existence with the Eocene Epoch. The older 
formations with which Geologists are at present acquainted, are, with the exception 
of the Wealden group and the Coal-measures,, of marine origin ; and the preservation 
in them of the remains of land-shells would be due only to accidental circumstances. 
Individuals might occasionally be transported by rivers or currents of water into 
estuaries, or be swept away by an irruption of the sea. To such a cause is to be 
attributed the presence of a specimen of Bulimua ellipticus^ found by Mr. Wetherell in 
the London Clay at Primrose Hill ; but the number deposited in the bed of the deep 
sea by the agency of such casualties, must necessarily be small, and it need not excite 
surprise that their remains have not occurred in the older formations. 



^VQ-0^j>t,B,—ADELOPNEUMONA (Gray), INOPERCULATA (F^rasaac). 

Sect. a. Teericola, Fleming. 
Geophila, FervMoc, 

Family — Hblicidje. 

Genus 6th. Helix. Linn., 1758; Bruff., 1792; Lam., 1801. 

Shell turbinated, orbicular, sub-globose, or depressed ; spire more or less elevated, 
with several convex whorls, generally smooth ; the last often large and ventricose ; 
aperture entire, transverse, oblique, lunate, or semi-ovate, impressed by the prominent 
part of the body whorl, and sometimes furnished with one or more lamelliform teeth ; 
peristome confluent with the columella, generally thickened internally, or having the 
edge reflected, especially on the side covering the umbilicus ; without an operculum. 

Notwithstanding that in Lamarck's time but little was known of the comparative 
anatomy of the animals belonging to this family, we must concur in the regret 
expressed by M. Deshayes (2d edit., ' Hist. Nat.,' &c.) that that illustrious naturalist 
did not attempt a systematic arrangement of the numerous species forming this genus. 

A much more intimate knowledge of the anatomy of the animals has since 
been acquired; and it appears that, although the shells present a great variety of 
forms, differences of organisation of importance sufficient to justify the separation of 
genera to receive them, do not exist, or, at all events, have not been observed in the 
animals. This strong general resemblance extends, in fact, to the whole of the 
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Helicidffi, and induced M. de Ferussac to arrange the different genera as sub-genera 
merely of the typical genus Helix. 

The present genus, as defined by Lamarck, embraces considerably more than a 
thousand living species ; and may well be considered to be " deserving of subdivision, 
were it only to assist the student in the difficult task of investigation." Very many 
genera and sub-genera (amounting, including the synonyms, to nearly two hundred,) 
have, in fact, been proposed from time to time by different authors ; but being 
nearly all founded, more or less, on conchological differences, they are, with few 
exceptions, rejected by the advocates of a strictly natural arrangement. M. Deshayes, 
one of the most able advocates for a system of arrangement dependent on anatomical 
structure, admits the convenience of having recourse to artificial divisions in this genus 
in which it is impossible to form natural groups ; and suggests that the Helices may 
be classed, by the form of the shell, in four sections, consisting of the planorbular 
species, {Zonifes, Montfort; Helicella, Lamarck,) the globose species, (^c^jy^*, Montfort,) 
the carinated species, {IheruSy Montfort ; CarocoUa^ Lamarck,) and the trochiform or 
turbiniform species {Pefasia, Beck ; GeotrocAus, Swain.) : and that these sections may 
be again subdivided into groups, according as the species are or are not umbilicated, 
have the aperture simple or reflected, or are or are not furnished with teeth. 

The fossil Helices are more numerous than might be expected with respect to land- 
shells. Many extinct species, from the Freshwater deposits of the Paris basin, 
have been described by MM. Brogniart, ('Ann. du Mus.' vol. xv, p. 378,) Deshayes, 
{'Descr. des Coq. Foss.,* &c., vol. ii,) Matheron, (^Ann. des Sci. et de ITndust. du 
Midi,' vol. iii,) Michaud, ('Guerin's Mag. de Zool.,* 1837,) De Roissy, (' Guerin's Mag. 
de Zool.,' 1839,') and Melleville, ('Mem. sur les Sables Tert. Inferieurs du Bassin de 
Paris,' p. 45 ;) and from the contemporaneous Freshwater formations in Germany by 
MM. Zeiten, C Petr. Wurt.^' tab. xxix and xxxi,) Steininger, {' Bull. Soc. Geol. de 
France,' vol. vi,) Deshayes, ('Ency. Method. Vers.,) and Pusch, (*Polens. Pal.,' p. 94.) 
One species only, IT. glohosa, has as yet been described from the synchronous deposits 
in England ; to this I am enabled to add eight species, one of which is identical with 
an existing species, H. labyrinthica. Say., found in North America. 

Many species also occur, mixed with marine remains in the Miocene formations of 
Touraine, Dax, and Bordeaux, and in the Pleiocene formations of Piedmont, the Crag 
of England, and its equivalent in Belgium ; of these but few are extinct, by far the 
greater number being referred to existing species. 

Among the French species described by M. Deshayes is one {H, dubia)^ which, on 
the authority of Mr. Underwood, is mentioned as occurring in the Isle of Wight. I 
have not met with any specimen from that place ; and M. Deshayes, as I learn from 
that gentleman himself, entertaining doubts as to the English locality, I have not 
considered H. dubia as an English species. 



Digitized by 



Google 



62 EOCENE MOLLUSCA. 



No. 14. Hblix Vectiensis. F. E. Edwards. Tab. X, fig. 8 a — e. 

H. testa orbictdatO'depressd, umUlicatd; superficie punctulis minutissimis con/ertis 
aspersd; spird parum elevatd; anfractibus quinque sud-rotundatisy suturis depressis; 
aperturd semuovali, peristomate reflexo : umbilico profundo, semuobtecto. 

A somewhat convex shell, having the surface thickly covered with minute punctules. 
The slightly elevated spire is composed of about five bluntly convex whorls, depressed 
at the sutures. The aperture is semi-ovate, having the margins strongly reflected ; 
that of the inner lip partly covering the umbilicus, which is deep and moderately wide. 
The shells, when in the young state, are, like many others in this genus, slightly 
carinated. In the general contour, this species much resembles the recent ff. rufescens, 
but it is distinguished as well by the punctulated surface, as by the less rounded 
whorls, the more strongly reflected peristome, and the larger umbilicus. 

Casts in the Limhsean limestone at Sconce are not uncommon; but specimens 
with the shell preserved are rare. The casts may be separated from those of 
ff. D'Urbaniy with which, at first sight, they are liable to be confounded, by the 
narrower umbilicus, and frequently by the impression of the reflected lip of this 
species. Where the shell is preserved, the punctulated surface presents a character 
by which it may be at once distinguished. 

Diameter, 4-lOths of an inch ; elevation, 2-lOths in. 

Localities. — Sconce near Little Yarmouth, and Headon-Hill,"lsle of Wight. 



No. 15. Helix D'Urbani. F. E. Edwards. Tab. X, fig. 5 a—d. 

H. testa orbiculatO'depressdj laviy umbilicatd: spird subprominuld; anfractibus guinque 
aut sew sub^rotundatis ; suturis perspicuis: aperturd semi-ovali, peristomate simplici; 
umbilico magno. 

A smooth, depressed, umbilicated shell, with a slightly elevated spire ; the five or 
six volutions of which it is composed are bluntly convex, and the upper edges are so 
much depressed as almost to present a channel at the suture ; the aperture is semi- 
ovate, with a perfectly simple unreflected lip ; the umbilicus is wide, disclosing the 
volutions within. 

This species somewhat resembles H. Lemani of Brogniart, but the spire is less 
elevated, and the umbilicus is more open. 

The smooth and polished surface, which barely shows the lines of growth, and the 
sharp lip prevent its being confounded with H. Vectiensis. When young, the whorls 
are slightly carinated. A variety occurs in which the spire is much depressed, and 
the whorls consequently assume a less bluntly convex form. 
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The species is not uncommon ; but most generally casts only are found In that 
condition the wide umbilicus is the only character by which it can be separated from 
H. Vectiensis. 

Diameter, 4-lOths of an inch nearly; elevation rather more than 2-lOths in. 

Localities. — Sconce and Headon-Hill. 

I have much pleasure in dedicating this species to my friend John D'Urban, Esq., 
whose Palseontological pursuits have enabled him to add several interesting species to 
our Eocene Fauna. 



No. 16. Helix globosa. Sowerby. Tab. X, fig. 2 

H. 0L0B08US. Sow. 1818. Min. Con., vol. ii, p. 157, t. 170. 
— Morris. 1843. Cat. of Brit. Fos., p. 147. 

H. testa globoso-conoided^ apice obtuso : avfractibus sew aut septeniy transversim sub* 
striatiSy ultimo anfractu ad basin convewo; striis numerosis, irre^aribus, tenuissimis; 
suturis perspicuis ; aperturd depressd, semi-lunari, marffinibus reflexis; columeUd sub-recta ; 
umbilico obtecto. 

This well known shell is globosely conical, with an obtuse apex; the spire is 
formed of six or seven whorls, which exhibit obscure, transverse, irregular striae, or 
lines of growth, so faint that, as Mr. Sowerby remarks, they are only to be seen in the 
best preserved specimens. The base of the shell is very tumid, rising from the peri- 
phery of the whorl with a bluntly convex swell until it nearly reaches the umbilicus, 
into which it sinks abruptly, imparting an almost vertical slope to the columella. The 
aperture in the adult shell is semilunate and depressed, with the margins reflected, that 
of the inner lip entirely concealing the umbiUcus. The young shell, like that of all the 
globosely conical shells of this genus, presents a form very diflFerent from that of the 
mature one. When in the young state, the whorls are subcarinated, increase rapidly 
in size, and consequently are very convex, giving a sub-quadrate form to the aperture ; 
and the shell presents a small umbilicus : but, as the shell approaches maturity, they 
lose their sub-carinated form, increase in size more and more slowly, and become less 
and less convex in their contour, so that, in the mature state, the aperture assumes a 
semilunate form, and at this period of growth the umbiUcus . is concealed by the 
reflected margin. 

Specimens with the shell preserved are extremely rare, but casts in all stages 
of growth are comparatively common at Sconce Point. In the young state the 
casts resemble those of Heliw occlusa ; but the flattened base, the shorter and more 
obUque columella, and the semi-ovate aperture, serve to distinguish the latter 
species. 

I am indebted to Mr. Sowerby for the use of the original specimen described 
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in the ^ Mineral Conchology/ from which the larger figures are taken ; fig. 2 a is from 
a specimen in the cabinet of Mr. D'Urban, 

Diameter, 2 inches ; elevation, 2*3 in. 

Localities. — Shalcome (near Ryde) and Sconce, Isle of Wight. 



No. 17. Helix occlusa. F. E. Edwards, Tab. X, fig. 10 a — e, 

H. testa sub'fflobosd, fulvo uni-fasciatd; spird prominuldy quinquies vel seanes circum- 
volutd; an/ractidm convewiusculis, ad suturam depressis, obscure ad basin striatis, sub- 
planulatis ; aperturd semi-ovatd, marffinibus parum refleans : margine columellari umbi- 
licum occludenti. 

A sub-globose shell, with a somewhat elevated spire, composed of five or six 
rapidly enlarging convex whorls, depressed round the suture, and flattened on the 
base. The surface presents numerous, very faint, oblique, irregular striae, produced 
by the hues of growth. The aperture is of a regular semi-ovate form, having the 
margins slightly reflected ; the inner hp spreads over, and entirely closes the umbilicus. 
The shell is ornamented by a narrow, brownish-yellow band running round the whorls, 
just above the line of the suture, the colouring matter of which is retained, more or 
less, in all the specimens I have seen, in which the shell is preserved. 

This is a well-marked species, easily distinguishable when the shell is preserved. 
The casts, which are more commonly found, resemble those of the young shell of 
If. fflobosa, but can be separated from them without difficulty by the flattened base and 
oblique columella which present a strong contrast with the tumid base, and nearly 
vertical columella of that species. The smaller number of the whorls and the narrower 
umbilicus separate it as distinctly from ff. Vectiensis and H. U Urbani. 

Diameter, 1*2 in.; elevation, f in., nearly. 

Localities, — Sconce and Headon Hill, where il occurs more rarely than any of the 
preceding species. 



No. 18. Helix tropifera. F. E. Edwards. Tab. X, fig. 3^ — c. 

H. testa orbicularis supra plano-convewd^ subtOs convexo4urgidd^ umbilicatd: spirdplm, 
minusve elevatd; anfractibm quinqvs aut sex, ad peripheriam subcompressis, et carinatis; 
aperturd transversa^ subtrigond; marginibus refleans umbilico magno. 

I have seen two specimens only, both casts, of this Helix ; from the character of 
the whorls and the aperture it would belong to Lamarck's genus Carocolla, — ^the 
Chilotrema of Dr. Leach. It is an orbicular shell, with a slightly elevated spire, 
apparently variable in height; the upper sides of the five or six whorls, of which it is 
formed, are nearly flat, and somewhat compressed near the periphery, which presents a 
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sharp keel ; the under side is tumidly convex, rising with a regular swell until it 
approaches the umbilicus^ into which it sinks rather suddenly, presenting a blunt 
angle which defines the umbilicus. In the smaller of the two specimens, the spire 
is more elevated, and the underside of the body-whorl more convex than in the 
other. The umbilicus is deep and moderately wide; the aperture transverse^ and 
wider than long. The specimen figured exhibits the impression gI a slightly reflected 
peristome. 

The present species is much less than the recent IT. lapicida^ the umbiUcus is 
smaller in proportion, the keel round the whorls more prominent, and, judging from 
the cast figured, which appears to be that of a fully-grown shell, the aperture at 
maturity does not present the downward inflection which characterises H, lapicida. 
The condition of the keel is apparently a character of Uttle value, inasmuch as it 
varies considerably in specimens of H. lapicida, some of which, particularly in the 
young state, have it as acute and prominent as that of the present shell. 

The smaller size of the umbilicus, and the absence of the downward inflection of 
the aperture, are the most important differences ; but these characters, even if constant, 
would scarcely justify my considering the shell as more than a variety. With only 
two specimens, however, and those casts, I do not venture to pronounce as to their 
identity with the recent species. If, on more perfect specimens being obtained, it 
should appear that the shell presents the granulated surface which characterises 
H. lapicida, I should feel little hesitation in referring it to that species. 

The specimen figured belongs to Mr. D'Urban*s collection. 

Size. — Diameter^ \ an inch; elevation rather more than 2-10tli8 in. 

Locality. — Headon Hill, where, however, it is extremely rare. 



No. 19. Helix omfhalus. F. E. Edwards. Tab. X, fig. 5 a — e. 

Helix stkiatblla. S. Wood, Lond. Geol. Joarn., vol. i, p. 118. 

H. testa planorbtUari, depressd, undatO'C08tulato4ineatdj umiUicatd: anfractibus 
quaterniSj conveadusculis ; mturis coTispicuis, depressis: aperturd rotundato-aemi-lunari ; 
marffinidus simplicibus ; umbHico rruigno. 

This shell, which belongs to the section represented by Zonites, Montfort,* 

* The genus Zonites^ as defined by Mr. Gray, embraces those Helices which have a depressed spire and 
a Innate mouth, with thin simple lips. It is divided into two sections — Ferticillata (F^r.), in which the 
shell is brown, or varied, and striated ; and HyaliruB (Fer.), in which the shell is hyaline, greenish or pale 
brown, and polished. It appears, from the observations of Mr. W. Thompson, to which I have before 
referred, that, judging from the characters afforded by the dentition, the animal of Z. radiatua (one of the 
Ferticillata) is a true Helix; but that in four species of the HyalifUB examined by him, the animals would 
form a connecting link between Yitrina and the true Helices. Professor £. Forbes and Mr. Hauley, in 
their ' History of British Mollusca,' restrict the genus to the Hyaline species. 

•9 
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{HeliceUa, Lamarck,) is somewhat discoidal, with a slightly elevated spire formed of 
about four whorls, generally rounded or bluntly convex, but which, in two casts of 
fully grown individuals in my cabinet, present a sub-carinated periphery. The 
surface is covered with numerous regular raised lines, separated by shallow rounded 
sulci; the lines are oblique, undulating, and rounded. The margins of the 
depressed semilunar aperture are simple and unreflected. The umbilicus is moderately 
wide. 

Mr. S. Wood, in his ' List of Shells from Hordwell Freshwater Bed,' has referred 
this shell to the North American species, H. atriateUa, Anthony; but, although I feel 
great hesitation in dissenting from his opinion, the diflFerences between the two render 
it diflficult to maintain their identity, at all events, before we are better acquainted with 
the influence of external conditions in modifying the forms of the animal and its shell. 
I should add that I have only one specimen with the shell preserved, (the one referred 
to by Mr. Wood, and which he has been kind enough to add to my collection,) and 
that this specimen is in an imperfect state. On comparing this shell with the recent 
H. atriatella, it will be seen that in the latter species the spire is more elevated, the 
lineation sharper, the sulci not so deep, the whorls wider, rounder, and less embracing ; 
the suture not so depressed, and the aperture larger. Similar differences exist between 
this and H. ruderata, a species from Cincinnati described by Binney. In H. perspectiva. 
Say, which it somewhat resembles, the spire is more depressed, the lineation, like that 
of IT. striatella, is fainter and sharper, the volutions more numerous, the peritreme 
more distinctly carinated, and the umbilicus wider.* 

A shell occurs in the Pleistocene freshwater deposit at Clacton, which is referred 
to ff. ruderata : the striation resembles that of the present shell ; but in other respects 
it very closely resembles the American shell. M. Deshayes has described a fossil 
shell from the upper freshwater formation of the Soissonnais {IT. Ferrantii), to which 
this species presents a general resemblance ; but it is separated from that shell by the 
more elevated spire, and the more numerous whorls ; and in ff. Ferrantii the raised 
lines appear to be fewer and less regular, and the umbilicus to be narrower. 

Size, — Diameter J of an inch, nearly ; elevation 1-1 0th inch. 

Localities. — Hordwell Cliff; Sconce. 

* The H. striatella of Anthony is from Massachusetts, and, until recently, was considered to he merely 
a variety of Say's H. perspeetiva, which is from Ohio and Lake Erie. Oould, in his * Report on the 
invertebrate Animals of Massachusetts/ has pointed out the distinctions. The H. ruderata of Binney is 
from Cincinnati, and has also been considered as a variety of H. perepectiva ; it appears to belong rather to 
H, striatella. 
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No. 20. Helix labyrinthica. Say. Tab. X, fig. 7 a—e. 

Helix labyeinthica. Say. Joum. Acad. Nat. Sc. Philadelphia, vol. I, p. 124. 

— — NichoUorCB Encycl. (Amer. Edit.), 4. 

— — FSruasac. Hist. Natur. des Moll., tab. li b, fig. 1 ; Prodromus, 

No. iii. 

— — Binney. Boston Journal Nat. Hist., vol. iii, tab. xxiv, fig. 1. 

— — GoulcTs Report of the Inverteb. of Massachas., p. 184. 

— LABYBINTHI0U8. 8. Wood. Lond. Geol. Joum., vol. i, p. 118. 

H. testa minima, ^loboso-conicdy transversim lineatd^ umbilicatd; lineis odliquis, undosis^ 
numerosis ; spird pltis minusve elevatd, seades circumvolutd ; anfractidus conveans ad basin 
mb-planulatis : aperturd depreaso-aemilunariy peristomate reflexo : margins columeUari uno 
dente lamelliformi instructo : umbilico magno, prof undo. 

This pretty and very rare Helix is a small, roundedly-conical shell, with a more 
or less elevated spire, composed of about six gradually increasing whorls, separated 
by a clearly defined suture, and ornamented with numerous, elevated, obliquely trans- 
verse, equidistant, raised lines, more or less prominent in different individuals. These 
lines are somewhat acute, slightly undulated, and, running into the umbilicus, cover 
the whole surface of the whorls. The base of the shell is but slightly convex ; the 
aperture of a depressed semilunar shape, with the peristome reflected. The columella 
lip presents a large lamelliform tooth, prolonged within the aperture, and running 
parallel with the suture. The umbilicus is deep and wide, being about one third of 
the diameter. In one specimen in my cabinet, the spbe is very much depressed, 
almost planorbular, and the apex more obtuse. 

This species derives additional interest from the fact that, having survived through 
the inconceivably long spaces of time required for the deposit of the Miocene and the 
more recent formations, and having become extinct in the hemisphere in which it first 
appeared, it is now found among the living forms of North America. The recent Helix 
labyrinthica, first described by Say, is spread over a wide range of country, extending 
from Ohio to Florida, and from Missouri to Texas. Specimens from Texas, Ohio, and 
Florida are preserved in the British Museum ; and, after a careful comparison with 
them of the fossil shells, it appears to me that differences of sufficient importance for 
specific distinction cannot be detected between them ; I therefore fully concur with 
Mr. S, Wood in the opinion expressed by him of their specific identity, and I do not 
hesitate to refer the fossil shell to Say's species. 

In order to facilitate an examination into this identity, it will be useful to give 
Say's description in his own words. It is as follows : " Shell conic, dark reddish- 
brown; body lighter; whorls five or six, with conspicuous, elevated, equidistant^ 
obtuse lines across, forming grooves between them; apex obtuse; lip reflected, 
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rounded ; pillar-lip with a large, lamelliform, elongated tooth, which appears to revolve 
within the shell parallel to the suture ; a smaller raised line revolves nearer to the 
columella within the shell, but becomes obsolete before it arrives at the pillar-Up. 
Umbilicus large. Breadth 1-lOth of an inch." 

Taking the Texas shells, the form described by Say as the t3rpical form of the 
American species, the fossil shell presents, on comparison, the following variations : 

1st. The shell is somewhat smaller; the spire, except in the specimen I have 
noticed, is more elevated, the apex not so obtuse, and the whorls are less convex. 

2d. The base of the shell is flatter, and the aperture not so rounded. 

3d. The position of the larger raised line is more median, and the smaller raised 
line is wanting ; and, — 

4th. The peristome is simply reflected, and not *' rounded" or thickened. 

Now it will be seen that the differences flrstly mentioned are such as frequently 
occur in a series of individuals of the same species. The variable height of the spire, 
evidenced in the fossil shells by the depressed form of the specimen before mentioned, 
is a character also found in the recent species ; since Gould, in his work above cited, 
states expressly that " the shell varies considerably in the elevation of the spire, being 
sometimes much flattened, and again it has a pointed apex;" an observation, the 
accuracy of which the Florida specimens in the British Museum fully confirm ; and 
this difference in the elevation of the spire will depend on, and in fact will denote, the 
less or greater convexity of the whorls. 

With respect to the flatter base, and the consequently less rounded aperture, the 
same specimens from Florida exhibit a similar departure from the type ; in one instance, 
indeed, the base is so much flattened as to impart a sub-carinated form to the basal 
periphery of the whorl. 

The position of the larger tooth is equally variable in the Texas specimens ; and, 
as regards the absence of the second or smaller raised line, Gould says that, " usually 
but one of them {i. e. of the raised lines) exists ;" a statement, in fact, borne out by 
some of the specimens from Ohio in the British Museum, in which the second line 
is not perceptible. 

It is evident, then, that these variations, occurring as they do in the recent shells, 
cannot afford sufficient grounds for a specific distinction of the fossil shell ; and the 
only difference which apparently does not elude us on comparison, is the thickened or, 
as Say describes it, the rounded outer lip of the recent shells. To rest specific 
distinction on this character, one which, in general, is only an attribute of maturity, and 
which, even if constant, could, at the utmost, merely serve to designate a variety, 
would be an excess of refinement. But it cannot be affirmed that this variation is 
constant, and a larger series of the fossil shells may show that even the thickened 
outer lip is not wanting. Of the influence of varied conditions in modifying the form 
of shells, very little is known or even conjectured ; but we may reasonably believe that 
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a change in the ordinary conditions of temperature^ and of the nature and supply of 
food, will be attended with appreciable differences in the development, although not in 
the organisation, of the animal ; and that these differences will be represented in, and 
will modify the form of the shell. And to such a cause, perhaps, may be attributable 
the distinction, trivial as it is, which, as we have seen, exists between the shell of 
the living H. labyrinthica and those of its Eocene representatives. 

The identity in question exhibits an instance of a terrestrial species surviving 
important geological changes, and prolonging its existence through geological epochs 
of very great extent, but to the probable duration of which no approximation even can 
be made and yet preserving its normal form almost without modification ; an instance 
unparalleled, if, as will probably prove to be the case, the various forms of Terebratula 
referred to the recent T. caput-^erpentis belong to different species. 

Brogniart, ('Ann. du Museum d*Histoire Naturelle,' torn, xv, p. 380,) has de- 
scribed a small trochiform Helix from the neighbourhood of Mans {II. Menardi), 
which, in the general character of its lineation, resembles this species. It is, however, 
larger; and the whorls, although described as being *^ nearly equal,'* appear, from the 
figure given, to enlarge more rapidly. The aperture is neither described nor repre- 
sented, and it is impossible, therefore, to form any opinion as to the identity of the 
shell with the present species. 

Size. — Diameter, 1-lOthin. ; elevation 1-lOth in. 

Localities. — Hordwell Cliff ; Headon Hill. 



No. 21. Hblix sub-lab yrinthica. F. E. Edwards. Tab. XI, fig. A a — c. 

H. testa minima, ^lodoso-conicdy mubilicatd; spird ekvatd^ cqnce obtuso: anfracUbus 
sex J rotundatO'Convexis, gradatim majoribus, transversim lineatis : aperturd, obliqua, semi^ 
lunari, simplici (?); umiilico parvo. 

I possess only one specimen, and that merely a cast, of this small and very rare 
Helix. Although more pupiform than ff. labyrintAica, it approaches so nearly to that 
shell that I feel great hesitation in referring it to a distinct species ; on examination, 
however, differences appear which scarcely justify my describing the shell as merely a 
variety. 

It is a small, globosely conical shell, with an obtuse apex, and formed of six 
roundedly convex whorls, increasing in size very slowly. The impression of the 
whorls in the matrix presents a faint lineation, too regular to be due to lines of 
growth merely. The aperture is oblique and semilunar, but is too imperfect to enable 
me to say whether the peristome was or was not thickened or reflected. On the 
outer lip of the penultimate whorl are two linear impressions similar to those produced 
by lamelliform teeth, to the presence of which they may, perhaps, be attributed ; but 
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they are not continued towards, and do not appear at, the aperture. The columellar 
lip does not present any evidence of teeth. The umbiUcus is rather small. 

On comparing this shell with H. lahyrinthica^ the distinctions appear to be that, in 
the present species, the apex is more obtuse, approaching, in that character, more nearly 
to the recent specimens of that species ; the whorls enlarge more slowly, are more 
roundedly convex, and but slightly, if at all, flattened on the base ; the aperture, 
partaking of the character of the whorls, is rounder, and the teeth, if present, are on 
the outer lip, and not on the columellar lip, as in H. labyrinthica ; the umbilicus is 
smaller, and, if the shell were preserved, would, I think, be nearly closed. 

Having only seen the single specimen in my collection, I propose the species with 
hesitation, although the characters seem to me sufficient for specific distinction. 

Size. — Elevation 1-lOth in. nearly; diameter 1-1 0th in., nearly. 

Locality. — Headon HiD. 



No. 22. Helix Headonensis. F. E. Edtoards. Tab. XI, fig. 6 a — d. 

H. testa minutd^ orbicularis sud-depressd, umbilicatd; spird promintdd ; anfractibuB sew, 
rotundatisy suturis perspicuis : apeiiurd rotundato-semi-lunari, obliqud; peristomate incras- 
sato, rejlexo ; margine extemo tribus lamellis, penitissime decurrentibus, instructo : umbilico 
lato, pro/undo. 

A very small depressedly orbicular shell, with a somewhat elevated spire, com- 
posed of six or seven rounded whorls, separated by a deep suture ; the rounded 
aperture is obhque, and impinged upon by the body whorl, which gives to it a semi- 
lunar shape ; the peristome is sUghtly thickened internally, and reflected ; and the outer 
lip is furnished with three lamelliform teeth, extending far back into the whorls ; the 
umbilicus is wide and deep. 

The H. Headonensis is apparently extremely rare ; my specimen, which I believe to 
be unique, is merely a cast, and the outward condition of the shell is not shown. The 
species presents some analogy with the depressed variety of ff. labyrinthica ; but the 
greater number of the whorls, and the different dentition of the aperture, distinguish it 
from that shell. In general appearance it resembles the recent ff. pulcheUa; but the 
spire is more elevated, the whorls more numerous, and, in the latter species, the 
aperture is without the plaits which characterise the present shell. The species 
appears to be well marked and perfectiy distinct 

Size. — Elevation rather more than l-20th in. ; diameter 1-lOth in. 

Locality. — Headon Hill. 
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Genus 7th. Bulimus.* Scopoli, 1786. 

BuLiMUS, Snf^., 1792; Lam., 1801. 
Cochlea, Jdanson, 1757. 

COOHLOSTTLA, FSrUSMC. 

Gen. Char. — Shell oval, oblong, or turriculated, smooth, or longitudinally striated ; 
spire obtuse, variable in length and in the number, of the whoris, which are generally 
few, and for the most part sinistral ; aperture entire, oval, rounded anteriorly ; outer 
lip simple, generally reflected and confluent with the columella ; inner lip reflected 
over the body whorl ; columella smooth. 

This genus, originally proposed by Scopoli, was adopted by Bruguiere, and extended 
so as to comprise animals essentially different in their organisation; many genera 
have, in consequence, been since separated from it by Drapamaud, Lamarck, and 
others. The animal closely resembles that of Heliw; but M. Deshayes states that it 
presents a modification of the organs of generation sufficient for generic distinction. 
The shells may be known from the Helices by their more elongated spiral form ; from 
the lAmruBtB by the smooth columella, and from Fupa by the more regularly tapering 
spire. 

The genus contains very many living species distributed over the equatorial, 
tropical, and warm temperate regions, as well of the new, as of the old, world. 
According to Mr. Lovell Reevef the localities of nearly 600 species have been 
ascertained; and of these, three fifths inhabit the western hemisphere, principally 
central America ; and a large proportion, rather more than one third, of the remaining 
species is found in the Phillippine Islands. 

Several fossil species, from the Freshwater deposits of the Paris Basin, have been 
described by MM. Brard, Brogniart, Lamarck, Defrance, Matheron, and Deshayes ; 
and two distinct species {B. eliiptictis, Sow., and B. politm, nov. spec.,) occur in the 

* The etymology of this word is not ascertained. Adanson in 1757 y in his 'Histoire NatnreUe da 
Senegal,' applied the name Bulinus to a species of the shells which afterwards formed part of Draperaaud's 
genus Physa, but which have since been separated by Dr. Leach, under the generic name Jplexus; and the 
writer of the article "Limneans," in the * Penny Cyclopaedia,' suggests, and apparently with much proba- 
bility, that the word Bulimus was used by mistake by Scopoli and Bruguiere for Bulinus. Studer seems 
to consider Bulimus to have been intentionally substituted for Bulinus, and says that the alteration is 
altogether inadmissible ; and Hartmannn and Mr. Broderip concur in rejecting the name. Herrmansen 
fandfuUy derives the word firom /SovXifios, itiffens fames, in allusion, I presume, to the voracity of the 
animal. The name Bulimus, however, whatever may be its origin or meaning, appears to be generaUy 
adopted, and I have therefore retained it. 

t Mr. LoveU Reeve, "On the Geographical Distribution of tbe Bulimi," &c., *Ann. and Mag. of Nat. 
Hist,' 2d ser., vol. vii, p. 241. 
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contemporaneous deposits in England. The shell described by Mr. Sowerby 
(^ Min. Con./ vol. iv, p. 89 bis, t. 366), as B. costellatus^ is an Achatina. Two of 
the French Eocene species have been founds mixed with marine remains, in the 
Faluns of Toundne; but, as yet, no species has been found below the Eocene 
formations. 



No. 23. BuLiMus BLLiPTicus. Sowcrby, Tab. XI, fig. 2 a— ^. 

BuLiMUS ELLiPTicus. Sowerhy. 1822. Min. Con., vol. iv, p. 46, t, 337. 

— TENUisTRiATUS. G, Sowerby, juti,, 1846. Lond. Gcol. Journal, vol. i, p. 20. 

B. testa sinistrorsd, ovali, elongatd; apice obtuso : anfradibus plano-convewis, supeme 
Bulhcamdiculatia; transversim Hneatis; lineis obliquis^ irregvicmbus^ plus minus-ve numerosis ; 
6^erturd aub-^uri/ormiy peristomate simplici, margine columdlari reflewo. 

A sinistral, cylindrically -conical shell, with an apex more or less obtuse in different 
individuals ; the whorls are slightly convex, depressed at the upper mai^n so as to 
form an obscure channel running parallel with the suture, and covered with numerous 
tnmsverse raised lines, which are rounded, oblique, and vary considerably in number, 
frequently in the same specimen. The aperture is oblong and ovate ; the sharp outer 
margin is slightly reflected where it joins the columella, and is frequently thickened as 
it spreads over the body- whorl. 

Fig. 2/ ia taken from a specimen belonging to Mr. Wetherdl, found in the exca- 
vations in the London Clay at Primrose Hill for the London and Birmingham Railway. 
The tmeation of this fragment is fainter and more crowded, and the whorls appear to 
be- more angular at the base than in B. ellipttcus ; these distinctions induced Mr. 
G. Sowerby to refer the shell to a distinct species. The faintness of the transverse 
tines is, however, due to the worn state of the shell, which has apparently lost the 
outer layer; and their number is a character too uncertain to be relied upon. The 
specimen represented by fig. 2 a, from Mr. D'Urban's collection, shows on one side 
of the penultimate whorl, lines nearly as crowded as those on the Highgate specimen, 
while those on the opposite side of the same whorl are moderately distant; and 
I have in my own collection a specimen, beautifully preserved, in which the same 
discrepancy occurs. The angularity of the whorls is a character frequently found 
in shells in an early stage of their growth, and I have several young shells of this 
species, in which the whorls present a clearly defined angle running round the basal 
periphery. On these grounds I have referred the specimen in question to the present 
species. 

A form occxirs at Binsted, ne^r Ryde, in which the whorls are flatter than in 
ordinary specimens, and sub-turrited ; in other respects it agrees with this shell, of 
which, therefore, I consider it to be only a variety. 
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Size. — The specimens ordinarily found rarely exceed 2^ inches in length by 
9-lOths of an inch in diameter; one specimen, however, in my collection is above 
3 inches long, and rather more than 1 inch and 2-lOths in diameter; and the 
shell from which fig. 2 c is taken, forming part of the valuable collection of the late 
Mr. Dixon now in the British Museum, must have exceeded even those dimensions. 

Localities, — Shalcombe, Bmstead, Sconce, in the Isle of Wight. 



No. 24. BuLiMUS POLiTUS. . . Tab. XI, fig. 1 a — d. 

S. testa conicd, lavissimd, politd ; apice deciduo; anfractihus sub-cowoexis ; aperturd 
ob'Ovali, antice effusd, postice sub-angvlatd^ peristomate incrassatOy reflewo. 

The occurrence of this shell in the fluvio-marine deposit in Headon Hill in such 
abundance as almost to be inconsistent with the supposition that it is a land shell, 
suggests that it might be placed with those Paludinae, in which the margins of the 
aperture are thickened or reflected, and of which an instance {Paltidina ChasieUiiy 
Nyst,) occurs in a similar formation in Hampstead Cliff. The aperture, however, 
and the smoothness of the surface, place it, perhaps, more correctly in the present 
genus, although the latter character is frequently shown in well-preserved specimens 
of Paludina found in a somewhat similar matrix. 

The shell is conical, with a smooth polished surface, on which faint lines of growth 
are barely perceptible ; the apex is subject to decollation, leaving about four convex 
whorls ; the last of which, somewhat like that of Nematura, is slightly contracted near 
the aperture, which is rounded and very effuse in front, and angulated behind; the 
peristome is thickened and reflected. The length of the aperture is about 2-5ths of 
that of the whole shell. 

The specific name is one by which the shell is generally known. I do not know 
by whom it was imposed, but it well describes the smooth and polished appearance of 
the shell, and I have therefore retained it. 

Size. — Elevation 2-lOths of an inch; Diameter 1-lOth in. 

Locality. — Headon Hill. 



Genus 8th. Achatina.* Lamarck. 
CocHLiTOMA, FSrussae. 

Gen. Char. — Shell oval or oblong, subturreted, with an elevated spire ; generally 
smooth, but sometimes longitudinally striated : aperture oval or pyriform, generally 
greater in length than in width ; outer lip thin, never thickened or reflected ; columella 

* Etym., Diminutive of AyaOos, beautiful ; or of Axari?s, an agate. 
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smooth, inflected and truncated at its base, forming a slight notch where it joins the 
outer lip. 

The third division made by Bruguiere in his genus Btdimus, consisting of those 
species in which the columella is truncated at the base, was formed by Lamarck 
into the present genus. From this Montfort withdrew his genera Liyuus, {Chersinaj 
Humph.,) consisting of the conical forms in which the aperture is short and nearly 
round; and PolyphemtcSy comprising the oblong sub-turreted species, with an un- 
dulating outer lip, to which Bolten had already given the name Oleacina, and which 
forms the genus Glandina of Schumacher and Say, and the sub-genus Cochiicopa of 
Ferussac. 

As some of the Bulimi present a sharp outer lip, the truncation of the columella 
appears to be the only character by which the Achatinse can be separated from that 
genus, and the value of this character must depend on its being the result of some 
pecuUarity of generic importance in the organisation of the animal. M . De Blainville 
states that he has observed in the animal of Achatina zebra an interruption in the collar 
where the two sides unite, as if caused by the exsertion (saiUie) of the columellar 
muscle, and to this he attributes the truncation of the columella ; but, according to 
Ferussac, this truncation is not the result of any pecuUar organisation, as is the case 
in other molluscous animals, the columella of whose shells present this character ; and 
that author therefore unites the Achatinae to his genus Helix, of which they form the 
sub-genus Cochlitoma ; and M. Deshayes, on account of the similarity of organisation 
presented by the animals of BuUmus and Achatina, proposes to re-unite Achatina 
with Bulimus. The genus, however, is very generally adopted as well by EngUsh as 
by foreign Malacologists, and I have therefore retained it. 

The subdivisions proposed by Bolten and Montfort depend on the proportions 
and other characters in the shell, of trifling importance, which are generally considered 
as insufficient for generic distinction, however useful they may be for the division of 
a genus into sections. The recent species A. glana^ and the cognate species which 
form the genus Glandina^ are confined to the West Indian Islands, and the adjacent 
parts of the American Continent ; and the pecuUar form of the outer Up may be 
used with convenience, as one of the indications of the Umits of geographical dis- 
tribution of species. 

The Achatinae are generally large shells ; some, in fact, attain a greater size than 
any other land shells at present known, and many are covered with an epidermis. 
Although generally dextral, they are in some species constantly sinistral. They are 
found chiefly in tropical climates, and, according to Blainville, in marshy lands. Some 
few are European, but only one or two small species occur in England. One fossil 
species {A. pellucida) has been described by M. Deshayes from Fames ; and Bouillett, 
in his catalogue of the fossil shells of Auvergne, has given another species, which he 
refers to the recent A. acicula (Lamarck). 
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No. 25. AcHATiNA COSTELLATA. Sowerby, Tab. XII, fig. 1 a — k, 

BuLiMUS COSTELLA.TUS. Sow, Min. Con., vol. iv, p. 89 bis, t. 336. 
LiMNEA MAXIMA. Sow. lb., Yol. vi, p. 53, t. 528, fig. 1. 
BuLiMUS cosTBLLATUS. MorrU. Cat. of Brit. Foss., p. 140. 
LiMNiEUS MAXIMUS. MottU. lb., p. 148. 

A. testa ovatO'Oblon^d, apice mb-acuto ; anfractibus sex convewitisculisy lonptudinaliter 
costeUatia, ad suturam adpressis et irregulariter mb-crenulatis ; costellia parum obliquis, 
irrepdaribus : aperturd pyriformi, dimidium totim testa in lonyitudinem fere aqtcantiy 
maryine extemo undato. 

Far. ABBREVIATA. Fig. 1 i — k A. testa ventricosiori, breviori; anfractibus quinquey 
convexioribus ; aperturd lonyiori^ spiram in lonyitudinem superanti. 

Shell oval-oblong, with a somewhat acute apex; the six volutions, of which the 
spire is formed, are more or less convex in diflFerent individuals, and are longitudinally 
ribbed; the edges are slightly pressed against the preceding volution, so as to 
present a narrow band running round the spire, parallel with the suture ; the ribs are 
rounded, irregular, rather oblique, and slightly thickened above the sutural band, 
giving a rough crenulated appearance to the edges of the volutions ; they are crossed, 
saltierwise, by very faint obscure lines of growth, perceptible only in well-preserved 
specimens. The aperture is pear-shaped, and about half as long as the entire shell ; 
the outer lip undulated. The truncation of the columella, a character which the 
imperfect state of the specimens figured by Mr. Sowerby did not enable him to detect, 
places the shells, described by that author as Limnea maxima and Bulimus costellatuSy 
in the present genus. The volutions are variable, being in some specimens less convex 
than in others ; and the aperture in the young state is comparatively longer than that 
of the mature shell. A similar change in the relative proportions of the spire and the 
aperture at diflferent stages of growth is not of infrequent occurrence, and is exhibited 
in some of the recent species in this genus, particularly in Achat striata^ [Glandina 
truncata, Pfeiffer.) These considerations, confirmed by the examination of along series 
of shells of the present species in different stages of growth, have induced me to 
consider Bui. costellatus as merely the young form of the shell figured as Limnea 
maxima. The more regularly conical form of the spire, the only distinction by which 
the former is separable from the latter, is mainly due to the preservation of the shell 
in the specimen figured, and is a character which cannot be relied upon. 

The present species belongs to the group constituting the. genus Glandina^ and is 
another instance of the approximation of an European Eocene land Mollusc to the 
living forms of the Western world. 

Size. — ^Axis 2 J inches, nearly; diameter 9-lOths of an inch. 

The specimen represented by figs. 1 i and 1 k, resembles the type in the crenulated 
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edges, and costellation of the volutions, in the shape of the aperture, and in thd 
character of the columella ; and I consider it, therefore, as merely a variety. It is a 
ventricose shell, with a shorter spire, and more convex whorls ; the aperture is longer 
in proportion, exceeding the spire in length, owing probably to the shell not having 
attained maturity. The specimen, the only one I have seen, belongs to Mr. D*Urban's 
collection. 

Size. — Axis 1 inch and 6-lOths; diameter, 1 inch, nearly. 

Localities. — Sconce, Shalcombe, Binstead, Isle of Wight. 

Genus 9th. Pupa.* Lamarck. 1801. 

GocHLODOMTA, (sp.), FSfuasoc. 
CocHLODiNA, (sp.), FSrussoc. 
CocHLOGBNA, (sp.), FSfuasoc. 

Gen. Char. — Shell cylindrical, elongated, or sub-globose ; apex generally obtuse, 
sometimes acuminated ; whorls numerous, slowly increasing, the last smaUer than the 
penultimate one; frequently striated or ribbed; aperture generally elliptical, some- 
times sub-quadrate in front, and rounded behind; peritreme continuous, slightly 
incrassated and reflected ; outer lip dentated ; teeth variable in number ; one or two 
plaits on the columella. 

The present genus is one of the dismemberments eflFected by Lamarck of Bruguiere*s 
genus Helix. The organisation of the animal bears a strong general resemblance to 
that of the animals oi Helix and Btclimm; and Ferussac has reunited the genus to 
Helix, in which it is distributed among the sub-genera Cochlodonta, Cochlodina, and 
Cochlogena. The shell, however, prevents striking dissimilarities, and in the animal, 
according to M. Deshayes, the same modifications of the generative organs occur 
which distinguish the animal of Bulimm. The elongated cylindrical form of the spire, 
the proportion of the last whorl to the penultimate one, and the direction of the 
aperture which is parallel with the axis, distinguish the shell from Heliw; and it is 
separated from Bulimus by the numerous and slowly increasing volutions, and by the 
teeth and folds with which the outer lip and the columella are furnished. It is to 
ClausUia that it bears the closest resemblance ; but from that genus it is separated as 
well by the aperture as by the absence of the clausium, a character which, however, 
can seldom be available to the Palaeontologist 

In the animals of several of the smaller species the peduncles only exist, the ten- 
tacles becoming obsolete. Some of these species are sinistral and hyaline, and form 
Miiller's genus Vertigo. The animal, however, exactly resembles Pupa in everything 
but the absence of the tentacles, and, inasmuch as their disappearance is very gradual 

* Etym., from a supposed resemblance to the Pupa or Chrysalis of some insects. 
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in the smaller species, M. Deshayes attributes but trifling value to that character, and 
proposes to suppress the genus altogether. 

The living species are very numerous and widely disseminated, but the larger 
ones are confined apparently to tropical climates. 

The fossil species are few ; one species {Pupa Defrandt) is described by Brogniart 
from the Freshwater deposits of the Paris basin^ Bouillet, in his catalogue 
of the fossil shells of Auvergne, gives two others referred to recent species; and 
Matheron describes two more species from the South of France, one from the Fresh- 
water formation at Baux, and the other from the middle beds of the lignite formation 
near Rognac. 



No, 26. Pupa perdentata. F. E. Edwards. Tab. XI, fig. 7 a—e. 

P. testa cylindricd ; apice . . ? anfractihus planulatis^ longitvdinaliter costeUatis, 
ad basin sub-an^atis; costellis acuiis^ numerosis^ irreffutaribus^ undulosis^ parum obliquis; 
apertu/rd suA-quadratd, mtdtis lamellis inequalibtis^ penitissime decurrentibtis, utroque marline 
instructd. 

The imperfect state of my specimens, which are merely casts, will not enable 
me to do much more than to record the existence of this well-marked species. The 
dentition they present rather belongs to Clausilia than to Pupa; but as this is a dextral 
shell, and all the known Clausilia are sinistral, I refer it to the present genus. I 
possess six or seven specimens only, all without the apex, and the largest showing 
only the last three whorls. The characters, so far as they can be given from these 
fragments, are as follows : — Shell cylindrical, apparently elongated, and composed 
of many whorls ; the whorls nearly straight, longitudinally costella,ted, and bluntly 
angulated at the base ; the costellse sharp, oblique, numerous, irregular, undulating, 
and separated by deep rounded sulci, and here and there one of them terminates 
abruptly, being cut short by the confluence of the sulci. The aperture, owing to the 
angular base of the body-whorl, assumes a subquadrate, or rather a lozenge shape ; 
the outer lip presents no less than fourteen lamelliform teeth, six of which are large, 
having smaller teeth between them ; the columellar lip is armed with three large 
lamelliform teeth, and four smaller. These teeth are not merely marginal, as is usually 
the case in this genus, but are continued, like those of Clatmlia, far back into the 
whorls. 

Size. — Axis . . ? diameter, 2-1 Oths of an inch nearly. 

Locality — Sconce, where it is very rare. 
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No. 27. Pupa oryza. F. E. Edwards. Tab. XIV, fig. 3 a— i. 

P. testa parody ovato-cylindracedy ad utramque ewtremitatem equaliter attenuatd; apice 
Buh'Ohtmo; anfradibm octoniSy conveanusculis, lon^fitudinaliter tenuissime costellatis; suturis 
pro/undis ; aperturd ovato-odlon^d, anffustd, obliqm, quatemia dentibus magnis instructd, 

A small cylindrical oval shell, tapering equally towards both extremities ; the apex 
is rather blunt ; the whorls, which are eight in number, are slightly convex, separated 
by a deep conspicuous suture, and transversely costellated ; the costellse are numerous, 
very slender, and oblique. The aperture is ovate-oblong, narrow, and somewhat 
oblique ; the outer lip is furnished with four prominent lamelliform teeth, of which 
the two anterior are the longest. 

I possess only one specimen, a cast, of this species ; and the state of the aperture 
does not enable me to say whether the columellar lip is furnished with teeth. The 
species appears to be perfectly distinct. 

8ize.—kxv& 2 lines ; diameter 1 line. 

Locality, — Headon Hill. 



Genus 10th. Clausilia.* Draparnaud. 1805. 

Gen. Char, — Shell sinistral, cylindrical, elongated, consistingof numerous volutions, 
generally transversely striated ; rather blunt at the apex, and enlarged towards the 
middle ; aperture irregular, oval ; peristome continuous, free, reflected, with several 
columellar and other tooth-like plaits, and furnished with an appendage, termed the 
clausiumy attached to the columella, by which the aperture is partially closed when the 
animal is withdrawn into the shell. 

The clausium, from which the present genus derives its name, answers the purpose 
of an operculum, with which, however, it presents no further analogy than that it 
serves to enclose and protect the animal within the shell It consists of a narrow, flat, 
and very thin calcareous pedicle attached by the posterior extremity to the columella, 
and expanding at the opposite end into a linguiform plate, which nearly closes the 
aperture of the penultimate whorl, a small canal across the anterior part of the aperture 
being left uncovered, probably for the purpose of respiration. In some species when 
the outer lip presents teeth, the clausium is notched for their reception. This curious 
appendage is formed when the animal approaches maturity, probably at the same time 
with the projected reflected mouth. The pedicle is very flexible, and yields to the 

* Etym. Clausiumy (quasi clamu8, closed, or claustrum, a door,) the appendage by means of which the 
animal is enclosed in the shell. 
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slightest pressure, as the animal emerges from the shell, and the clausium is then 
bent back against, and fits upon, the curved columella, but recovers its former position 
by the recoil of the pedicle on the removal of the pressure when the animal withdraws 
itself into the shell. This pecuUar appendage was described first by D'Aubenton, and 
subsequently by MiUler; and the group of shells characterised by its presence was 
formed by Drapamaud into the present genus.* 

The animal of Clausilia, so far as its organisation is known, resembles that of Pupa, 
but Lamarck considered that the differences in the form and condition of the aperture 
to which I have already referred, were in themselves sufficient for generic distinction 
without reference to the presence of the clausium. On the other hand, Ferussac has 
placed Clausilia in his genus Heliw^ where it forms part of his sub-genus CocModina ; 
and M. Deshayes has been induced, by the resemblance between the external characters 
of the animals, by the similarity of their habits, and by the gradual passage from the 
one genus to the other by intermediate species, to propose the union of the two genera. 
Unless, however, peculiarity of structure or form in the shell is to be altogether 
disregarded, the presence of so singular an appendage as the Clausium must surely be 
considered as sufficient ground for the separation of this genus. 

Nearly two hundred living species, mostly small shells, are known ; several are 
found in this country, but they occur in great profusion in Southern Europe ; the larger 
species belong to tropical climates. 

Only three fossil species I believe have as yet been described ; viz., C. antiqua, from 
the Freshwater Umestone of Ulm ; C. mamma, from the neighbourhood of Dax, and 
C. campanica, from the Freshwater limestone of Provins, in which the Paleotherian 
remains occur. 



No. 28. Clausilia striatula. F. K Edwards. Tab. XI, fig. 6 a — h. 

CI. testa subturritd, cylindracea, ad utramque ewtremitatem attenuatd, transversim 
lineatd: anfractihus num^rosis, plano-convexiSj ultimo ad dasin porrecto ; aperturu ovato- 
pyriformi, obliqud; peristomate soluto, parum refiewo : lameUis quinque, duobus mmgine 
ewtemOy tribus margine columeUari, instructo. 

A cylindrical, subturreted shell, attenuated at each extremity ; the whorls are very 
slightly convex, and covered with numerous rather obUque raised Unes, separated by 
broad rounded sulci, occasionally confluent ; the last whorl detaches itself, and projects 
obUquely forward, terminating in an ovate, pyriform aperture, the margins of which 
are free, and a Uttle reflected. The outer lip presents two unequal plait-like teeth, 
the smaller one near the middle, the larger one near the posterior angle of the 

* A particular account of the Clausium has been given by Mr. Miller, in the 'Annals of Philosophy/ 
vol. iii, p. 378; and by Mr. J. E. Gray, in the 'Zoological Journal,' vol. i, p. 212. 
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aperture. On the columellar lip are three similar teeth, one, very large, close to the 
columella. 

I have not been so fortunate as to meet with any specimen having more than 
fragments of the shell preserved ; the description therefore is principally taken from 
casts. The chief characters presented by them, namely, the large pUciform teeth 
and the produced aperture, are, however, plainly shown. The specimen represented 
by figs. 6 a and 6 i is, I apprehend, the young shell. 

^ze. — My most perfect specimen of the mature shell has apparently lost the upper 
six or seven whorls ; in its present state it presents six whorls only. The length of 
the axis is 6-lOths of an inch, nearly; the diameter 2-lOths, nearly. In a perfect 
state it was probably nearly an inch long. 

Locality. — Sconce, where it is very rare. 



Genus 11th. Succinba.* Draparnaud, 1801. 

AiCPHiBULiMA, Xomare^, 1805; Harim,, 1821. 
Amphibulimus, Mont/»f 1810. 
CoceLOHYDEA, Firu8.^ 1819. 

Gen. Char. — Shell ovate, or ovately conical, rather elongate ; volutions few ; spire 
short, pointed ; aperture large, entire, longitudinally ovate, obUque ; peristome sharp, 
not thickened nor reflected, and confluent with the columella ; inner lip spread over a 
part of the body whorl ; columella smooth, sharp-edged, with an imperforated axis. 

This genus, first created by Drapamaud, has been received without question by all 
Malacologists except Ferussac, with whom it forms the sub-genus Cochlohydra in his 
extensive genus Helix. The animals, like all others of this family, present a strong 
general resemblance to the typical Heliou ; but, according to M. Deshayes, they offer 
modifications of the generative organs, which differ alike from those of Helios and of 
Btclimm. Lamarck, in ignorance of Drapamaud's genus, proposed his genus Jm- 
phibtdima^ which he afterwards suppressed, adopting the name given by Drapamaud. 
The shells are distinguished from Bniimm by the thin outer lip, and the rapidly 
enlarging whorls ; and from Limnaay to which they more nearly approach in general 
form, by the columella, which is thin, smooth, and sharp, and destitute of the obUque 
fold which characterises the columella of the latter genus. 

The Succinea are strictly land animals ; for, although frequently covered by water 
and capable of long submersion, they live habitually on land in damp marshy places, 
near the margins of pools or ditches. 

The living species are not numerous, and are found chiefly in temperate climates. 

* Etym., Succineua, of amber, i. e., amber-coloured. 



Digitized by 



Google 



PULMONATA. 81 

The fossil species are very few. Two only have hitherto been described ; both from 
the Pleiocene formations, and both referred to living forms, viz., S.putris and S. oblonga^ 
from the Mammaliferous Crag, (Wood's * Crag. Moll./ p. 5). The latter species is also 
given by M. Nyst, (^ Coq. Foss. de Belg.,* p. 446,) as occurring in the corresponding 
formation in Belgimn. 



No. 29. SucciNBA IMPERSPICUA. 8. Wood. Tab. XI, fig. 3 a — d. 
S. iMPSBSPiouA, 8. Wood. 1847. Lond. Oeol. Jour., yoLi^ p. 118. 

S. testa ovatd, ventricoady tenuis lavi; spird breviasimd^ obfusd: anfractilms tribuSy 
convewis, ad suturam sud-depressis : apertv/rd roiundato-ovatd^ sub^erticali, beseem totius 
testa in lon^tudinem superantu 

This exceedingly rare shell is thin, smooth, ovate, and composed of three 
ventricose volutions, rather depressed at the suture. The spire is very short and 
obtuse ; the aperture large, nearly vertical, and in length fully equal to two thirds of 
the whole shell. 

I have three specimens only of this shell : two from Hordwell, for which I am 
indebted to Mr. S. Wood ; the third is from Headon Hill. 

Size. — Axis rather more than 2-lOths of an inch ; diameter, 3-lOths of an inch. 



Section j3. Jquatica, Fleming. 

LiMNOPHiLA, Eartm. 
HTGBOPHiLi, Finut. 



Family — Limn^id^. 

Genus 1 2th. Limnaa.* Lamarck. 

BucciNTJM, (sp.,) Midler, 177 A. 

BuLTHUs, (sp.,) SeopoU, 1777 ; Bmgmhret 1792. 

Lthnea, Lamarck, 1801 ; Rino, 1826 ; Vdlene., 1833. 

LiMNEUS, Drapamaud, 1805; Brogniart, 1810. 

Ltmneus, Brard, 1809; If Orb., 1841. 

Ltmnus, Moni/ori, 1810. 

LiMM^A, DeFiruuae, IS21; NUUon, 1822; Grateloup, 1838; Bronn, 1838. 

LiMNjEUS, Oken, 1815; Boumoiler, 1835; Turton, 1831. 

Stagnicola, Leachy 1820. 

OxTLNAJLiA, Leach, 1820. 



* Etym., Aifivaiot, bdongmg to, or growing in, pools or manhes. 
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liTior^At /• Soweriff, 1818; De Bkdtmlle, 1825 ; Desmareit. 
LiHNBA, G. Sowerby, 1822 ; Fleming, 1828 ; G. Sowerby, Jun., 1840. 

-r— Stoaimon, 1837. 
Leptolimnsa, Swainson, 1840. 
Ltmnophysa, Fitzinger, 1833. 
Lymnula, 22a/?ne«^e, 1819. 

G^^. C%ar. — Shell ovate or elongated, frequently turreted, generally thin, smooth ; 
spire always apparent, more or less elevated : volutions convex, somewhat depressed, 
sometimes ventricose, and rapidly enlarging; aperture large, entire, longitudinal, 
ovate, with a tortuous columella bearing an oblique fold ; peristome sharp edged. 

The shells forming this genus, constituted part of the genus Btdimua of Scopoli and 
of Bruguiere ; they had previously been separated by Miiller from the other land and 
freshwater Molluscs under the generic name JBuccinuniy applied to them by Lister and 
Geoffrey. In lieu of this name, which has been applied by linnseus to a group of marine 
branchiate Molluscs, Lamarck substituted that of Lymnea^ etymologically Limnsea. 

The animal carries on its head two compressed triangular tentacles, enlarged at 
their bases, at the inner and anterior parts of which the eyes are placed. Like most 
others of this order, the IdmnatB are hermaphrodite, and although the union of two 
individuds is necessary for fecundation, as among the Helicida^ yet impregnation is 
not mutual, as in that group ; but the same animal performs the male and female 
functions successively with different individuals. 

The genus, as at present defined, is composed exclusively of the thick dextral 
shells, with a fold on the columella, in which the inner lip is not extended over the 
body whorl ; the genus Jmpkipeplea, (Nillson, the MS. genus Myxas of Dr. Leach,) 
having been proposed for the dextral forms with a plaited columella, in which the 
shell is thin and polished, and the inner lip expanded. The sinistral forms, without 
the columellar fold, have been separated under the generic names Fhysa (Drapamaud), 
and Aplexm (Fleming), the Bulinua of Adanson. The propriety of these subdivisions is 
questioned by Mr. G. Sowerby in his ' Genera of Shells ;' but, besides the conchological 
differences above mentioned, there are zoological distinctions which are generally 
admitted as sufficient grounds for retaining them. These are, in Physa and AmphipepleUy 
the condition of the mantle, the edge of which is lobed and capable of extension, so as 
to cover the shell, which thence acquires the polished and shining surface characteristic 
of those genera ; and the form of the tentacles, which are elongated and filiform, and 
not thick and triangular, as in the present genus. In Apleanis the edge of the mantle 
is, as in Limnaa, simple and not extendible over the shell; that genus, therefore, bears 
the same relation to Fhysa which Limnaa bears to Amphipeplea.* 

* The propriety of these diyisions is, to some extent, confirmed by the observationB of Mr. W. Thompson, 
to which I have before referred. That author, speaking of the dentition in the different genera of the 
Palmonata, states that 'Hhe character ofi{«flifkPu# appears to be to have one small central tubercle, as it were. 
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The Limnsese are inhabitants of freshwater streams and pools^ and occasionally of 
brackish marshes. The living species are found in all parts of the worlds but 
principally in the temperate zones. In the fossil state, species have been found in the 
Wealden formations ; and they occur in great profusion in the freshwater deposits of 
the Eocene epoch, and> in greater or less abundance, in nearly all the lacustrine 
formations above those deposits. In England, as in the Paris basin, the fossil Limnssae 
occur in very different conditions in the various deposits ; in the limestone of the 
lower formation, called, from the abundance of their remains, the ^^ Limnsean Lime- 
stone,"' specimens with the shell preserved are very rare ; generally only the casts are 
found, the shelly matter having been absorbed. In the upper marls they occur in 
great profusion, and, although very fragile, usually in a beautiful state of pre* 
servation. 

It is exceedingly difficult, as both Lamarck and De Blainville have observed, to 
distinguish the different species ; the length of the spire, the contour. of the volutions, 
and the size and shape of the aperture, characters by which species may be separated 
with tolerable certainty, in other genera, are, in this genus, exceedingly variable, and 
glide by imperceptible gradations from one extreme to another ; so that reliance 
cannot be implicitly placed on them. The character which appears to exhibit the 
least variation is the columellar fold, although this also occasionally presents con- 
siderable differences in form and condition. By this character, however, the genus 
may be divided into two groups, one comprising the species in which the fold is 
flattened ; the other consisting of the species in which it is rounded or sub-acute. 
Each of these groups may, again, be subdivided into two sections, according as the 
upper parts of the whorls, forming the sides of the spire, are convex or flat. By the 
use of these artificial distinctions, the separation of the species will be much 
facilitated. 



Sect. a. Columellar fold compressed, generally bipartite. 

No. 30. LiMN^A CAUDATA. F. R Edwards. Tab. XII, fig. 2 a — c. 

L. testd ovato-acutdy ventricosd, lavi: anfractihua numerosis, conveadu8Cults, uUimo 
penuliimoque rapide crescentibus : ulHmo obsolete et irfegvlariter corrugaio : spird conico- 

' squeezed up' between two yeiy large lateral ones, each primary lateral having a yery large apex internally, 
with a small external one, while, at the edge, they have altered to one thick prolonged apex projecting 
inwards, and irregularly lobed on its upper edge. Much the same arrangement prevails in Amphipeplea^ 
where, however, the tubercle of the lateral teeth is even still larger in proportion to its plate. Physa, again, 
exhibits a multitude of teeth of a simikr form, though different to any that I have seen in other genera.'' 
The dentition of Jplexus is not described. 
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subulatd: aperturd magnd^ in medio dilafatd, antic^ coarctatd, spiram in hngiiudinem 
9uperanti: plied columeUari compresad, proeminentiy valde odliquatd^ obscure sulcatd. 

Far. ABBRBVIATA; teatd anfractibus aeptemvel oeto; spirdbreviori; aperturd lonffiori. 

Shell ovate-acute^ ventricose, smooth, composed of eight or nine convex volutions, 
of which the first five or six increase slowly, and the last enlarge rapidly ; so that the 
spire assimies a conical awl-like shape, while the body-whorl is very ventricose. The 
last two volutions frequently present concentric, obscure, irregular corrugations, giving 
a crumpled appearance to the shell, similar to that which distinguishes the recent 
L. BtagnaliB. The aperture is large, eflFuse towards the middle, but contracted at the 
anterior part, and somewhat larger than the spire. The columellar fold is flat, 
prominent, rather strongly twisted, and generally obscurely sulcated. 

A variety occurs (fig. 2 c) in which the shell is more ventricose, the whorls fewer, 
the spire shorter, and the aperture proportionally larger, equalling two thirds of the 
whole shell. 

The L. eaudata, in its general appearance and awl-like spire, much resembles 
Z. stayncdis; but, in the latter species, the whorls are more convex, the body-whorl 
more ventricose, the posterior part of the aperture more effuse, and the columellar 
fold is rounded, smaller, and more oblique. Individuals occasionally occur which, 
from the small degree of convexity in the whorls would, at the first glance, be referred 
to L. Jimformis ; but they may be easily separated by the columellar fold, which, in 
the latter species, is rounded, and presents a more graceful spiral than that of 
L. caudata. 

Size. — Axis 2 J inch, nearly ; diameter 1 inch. 

Localities. — Hordwell Cliff and Headon Hill. 



No. 31. LiMN^A PYRAMIDALI8. BcsL Tab. XIII, figs. 2 a — 3, and 3 a — b. 

Lthn^a pyramid alis. Desk. 1824 — 37. Desc. des coq. fo8B.,&c., vol. ii, p. 95, t.20, 

figs. 14, 15. 
LiMNEA „ /. Sow. 1825. Min. Con., vol. vi, p. 54, t. 528, fig. 3. 

LiMNiBA „ BouilL 1836. Catal., des coq. foss. de rAuvergQe, p. 124. 

LTMNiE PYBAHiDALE? Brard. 1810. Ann. da Mus., vol. zy, p. 407, t. 24, fig. 2. 
Lyhneus pybamtdalisT Fir. 1814. M^m. geol., &c., p. 60, No. 3. 

Z. testd ovato-acutd, ventricosd^ lavi ; anfractibus septem vel octo convewis : aperturd 
magndf antice dilatatd^ spirant in lonffitudinem superanti; labioparum eapanso; columeUd 
marginatd; plied columeUari magnd^ compressd^ obliqud, in medio sub-bipartitd. 

A smooth, ovate-acute, ventricose shell, composed of seven or eight convex whorls, 
separated by a simple, well-defined, but not deep suture : the aperture, which is fully 
as long as the spire, is large and effuse ; the inner lip but slightly spread over the 
body-whorl, and the columella presents a margin formed by the thickened inner lip, 
and bears a prominent oblique fold^ obscurely sulcated. 
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The whorls enlarge more regularly in this species than in L. caudata, and the shell, 
consequently, is more pjrramidal in its general form ; and the columellar fold is not so 
prominent nor so much twisted as in that species. From L.fimformis it is distinguished 
by the greater convexity of the whorls, and the flattened sulcated fold. The rounder 
whorls, the depression of the upper margin, and the acute fold of L. cincta, separate it, 
as clearly, from that species. 

Although M. Deshayes, in his description of Z. pyramidalis^ cites Brard without 
comment, I feel great difficulty in referring his shell to Brard's L. pyramidalia. That 
shell, judging from the description and figure, is elongated and narrow, and 
corresponds, as well in the contour and proportion of the whorls and the form of the 
aperture, as in the character of the depressed columellar fold, with L. hngiacata^ to 
which species I think it belongs. It certainly appears to differ widely from the 
ventricose and comparatively short shell described by M. Deshayes, in which the 
aperture is large and effuse, and the fold prominent.* The English specimens referred 
to L. pyramidaliB of M. Deshayes, agree very well with that author's description and 
figure, but not with Brard's ; while, on the other hand, adult specimens of L. longiscata 
frequently occur, which correspond with Brard's L. pt/ramidalia. 

The shell represented by fig. 3 a — i, for the use of which I am indebted to 
Mr. Sowerby, is narrower than the type of this species ; and the volutions are so flat, 
and the general shape so fusiform, that, at first sight, it might be referred to L./m- 
formis. The fold, however, is flattened and sulcated ; and I therefore consider it to 
be merely an aberrant form of L. pyramidalisj combining the columellar fold of that 
species with the flat-sided spire and subfusiform shape of L. fusiformis. 

Size. — Axis 2 inches; diameter, 9-lOths of an inch, nearly. 

Zocalities. — Hordwell ; Headon Hill ; and in Prance, La Villette, Montmartre , and 
Vergnols, near Aurillac. 



No. 32. LiMN^A LONGISCATA. Brard. Tab. XII, fig. 3 a — A. 

Lnmis SFFiiiE. Brard. 1809. Ann. da Mus., yol. xiv, p. 432, t. 27, figs. 15, 16. 

— PY&AMIDALB, Brard(J) 1810. lb., toI. xy, p. 407, t. 24, fig. 2. 
LiMNEUS LONGI80ATU8, Brogn. 1810. lb., p. 372, t. 22, fig. 9. 

— — Brogn. 1811. Jour, de Phys., &c., vol. 72, p. 421. 
Lthneus LONOiscATUS, F6r. 1814. Memgeol., &c., p. 59, No. 1. 
LiMNSA LONGISCATA, 8ow. 1823. Mm. Con., Tol. iy, p. 57, t. 343. 

Lthkjea — Bah. 1824. Desc des coq. foss., &c., y«1. ii, p. 92, t. 11, 
figs. 3, 4. 
— — Be8h. 1824. Encyd. Meth. Vers., t. 2, p. 356, No. 1. 



* This want of resemblance between the L. pyramicUdu of M. Deshayes and that of Brard is noticed by 
Booillet in his Catalogue above referred to. 
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LiMNEA liONQisoATA. LyeU and Hunk. 1B29» Mtoi. ear lea d^p&ta laouitrea tert. da 

Cantal. 
LiHNi^A — Bouill. 1836. Cat. dea coq. foss., &c.» p. 157, No. 6. 
— — Gratel. 1838. Cat. des d^ria foBs.^ &c., da Baasin de la 6ironde» 

p. 33, No. 100. 
Lymnjsa — Desk, 1838. Lam. Hiat. Nat. &c., 2d edU., toI. tiM, p. 422, No. 7. 

Z. testa lavi, elon^atd, 8u64urritd, acuminata: anfractibus aecs aut aeptemy, convemua- 
ctdia ; suturis mb-depressis : ajperturd ovato-acutd, antice dilatatd, apiram in lon^itudinem 
viwaquanti; labro parum eospanso ; columella marpnatd ; plied colujnellari latd^compressd^ 
parum eminenti, bipartitd. 

Far. DISTORTA; testd lon^iori, anffustioriy anfractibus plus decurrentibus. ; aperturd 
breviori. 

This Limnsea is more abundant, and, although it presents many varietiea of form, is, 
perhaps, better characterised than any other fossil species. It is a smooth, elongated, 
narrow, subturrited shell, composed of seven or eight convex whorls, somewhat 
depressed at the suture. The aperture is oval, rather effuse in front, and, in the 
typical form, is a little shorter than the spire ; the inner lip is thick, but does not 
extend much beyond the aperture. The columellar fold is broad, flat, not very 
prominent, and widely but not deeply sulcated. 

A variety frequently occurs (fig. 3 e — h), in which the line of the suture runs below 
the wide part of the whorl, giving an irregular distorted appearance to the shell, and 
shortening the aperture, the length of which barely equals two fifths of the whole 
sheU. 

Although there can be but little doubt that this is the true Lymnee effilee of Brard, 
the columellar fold does not correspond with the description given by M. Deshayes, 
in which it is represented to be small and rounded ; but in the few French specimens 
which I have had an opportunity of examining, the columellar fold corresponds with 
that of the English specimens. I presume, therefore, that the form described by 
M. Deshayes was a modification of the more general form. 

The shell figured and described by Brard as L. pyramidalis, appears to me, as 
I have already stated, from its elongated narrow shape, the form of the aperture, 
and the slight elevation of the fold, to be merely an adult specimen of this species — 
similar to that represented by fig. 3 c and d. The *^ double suture," or " narrow 
spiral riband," running along the edge of the suture, which Brard mentions as 
distinguishing Z. pyramidalis^ frequently occurs in this, as well as in other species ; 
it is not, however, a constant character in any, and cannot be relied upon as a specific 
distinction. 

A form occurs, rather plentifully, in Hordw^U Cliff, which Mr. Wood (^ Lond. 
Geol. Joum.' vol. i, p. 118,) has referred to Z. striffosa, (Brogn.) That species, 
apparently, was proposed from casts or mutilated specim^is, and is a questionable 
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one ; M. Deshayes, in fact, (^ Descr. des Coq. Foss./ &c. vol. ii, p. 92^ has suggested 
that it may be merely a variety of L. hngkcata. The Hordwell shells, like the 
French, are shorter, and the whorls are more convex ; but they present the charac- 
teristic fold of the present species, of which I consider them to be, therefore, only 
a variety. 

Size. — Axis, 2 inches ; diameter, 8-lOths of an inch. 

Localities. — Hordwell; Headon Hill; Sconce. French: Belleville; Saint-Ouen; 
Fontainebleau ; Rochechouart; Veaurs, and Vergnols, near Aurillac; Dax. 

No. 33. LiMN^A SULCATA. F. E. Edwards. Tab. XIV, fig. 4 a—b. 

L. testd ovatd; anfractihus quinque vel sex^ conveadusctdis, substriatis; spird mediocri, 
acuta; aperturd ovatd, spiram in lonffitudinem superanti; margine ewtemo parum obliquo; 
plied colunteUari compressd, mw eminentiy profunde stdcatd. 

An ovate shell, composed of five or six slightly convex whorls on which the 
lines of growth are very conspicuous, imparting a sub-striated appearance to the 
surface; the spire moderately elevated and pointed. The aperture is ovate, and 
rather longer than the spire ; the outer lip but slightly oblique, and the columellar 
fold, compressed, not very prominent, and more deeply sulcated than in any other 
species. 

In general appearance this species resembles L. arenularia ; but it may be distin- 
guished by the flat and deeply sulcated fold. 

Size. — ^Axis, rather more than 1 inch ; diameter \ an inch. 

Localities. — Hordwell ; Headon Hill. 

No. 34. LiMNAA GiBBOSULA. F. E. Edwards. Tab- XIV, fig. S—c. 

L, testd ovatdy sub-turritd; spird brevi, sub-acutd; anfractibus sew, gibbosulis, ultimo 
magnOy suturis pro/undis : aperturd acuto-semi-ovali, ampld, basi efftisd^ bessem totius testa 
in longitudinem superanti; labro refiexo ; plied columeUari parvd, parum tortuosd, sub- 
compressd, obscure sulcatd. 

An ovate sub-turreted shell, with a moderately elevated and rather obtuse spire ; 
volutions six, somewhat gibbous, separated by a deep suture, and, in some specimens, 
flattened round the upper margin; the last volution is proportionally large. The 
i^perture is semi-oval, dilated in front, acute behind, and exceeds in length two thirds 
of the whole shell ; the inner lip is reflected ; the columellar fold small, somewhat 
compressed, not much twisted, and obscurely sulcated. 

This species resembles L. sublata more than any other ; but the shell is larger, 
the spire not so much elevated, the volutions more equally gibbous, the aperture 
much longer and more effuse at the base, the fold not so much twisted and the outer 
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lip not so oblique. From L. tumida it is separated by the shorter spire and the flat 
sulcated columella. 

Size. — Axis, 1 inch and 7-lOths; diameter^ 9-lOths of an inch nearly. 

Locality. — Headon Hill. 

No. 35. LiMN^A SUBLATA. F. K Edwards. Tab. XIII, fig. 4 a — b. 

Z. testa ovato-acutd, ventricosd: anfractibus sex, conveans, lavibus; aperturd rotundato^ 
semi'Ovaliy per^obliqud, ampldy spiram in longitudinem paulo superanH; marline extemo 
reflexiuaculo ; plied columeUari compressitisculdy anguatd^ parum eminently valde tortuosd. 

A smooth, ventricose shell, with a moderately elevated spire, and an acute apex : 
the six whorls of which it is formed are convex, and separated by a conspicuous but 
not deep suture ; the aperture is roundedly semi-oval, eflFuse, and a little longer than 
the spire. The outer hp is very obhque, and shghtly reflected; the inner one scarcely 
extends beyond the aperture ; the columella is much twisted, and the small narrow 
fold is compressed and very little prominent. 

Owing to the great obliquity of the aperture, the shell must have been carried by 
the animal with the spire more raised than is usually the case in this genus ; from 
this peculiarity the specific name has been taken. 

The present species approaches nearly to L. yibbosula, but the spire is longer and 
more pointed, the whorls more ventricose, and the aperture shorter in proportion, and 
more oblique. The greater convexity of the whorls, the shorter spire, the narrow, 
slightly projecting fold, and the effuse and obUque aperture, distinguish it from 
Z. pyramidalis. It appears to be rare. 

Size. — ^Axis 1^ inch ; diameter 8-lOths of an inch. 

Locality, — Headon Hill. 

No. 36. LiMN^A MIXTA. F. E. Edu:ards. Tab. XIII, fig. ba—b. 

L. testd ovato-acutd; spird elevatd; anfractibus sex vel septem, convexiusctdisy longi- 
tudinaliter striatiSy ultimo magno, sub-ventrtcoso : aperturd ovali, antice coarctatdy bessem 
totius testa in longitudinem fere aquanti; plied columeUari sub-rectdy angustdy comprem* 
uscidd, parum eminentiy obscure sulcata. 

An ovate shell, with a moderately elevated pointed spire ; volutions six or seven, 
slightly convex, almost flat on the upper parts composing the sides of the spire, and 
marked more strongly than usual in this genus by conspicuous irregular lines of 
growth ; the body whorl large and rather ventricose. The aperture is oval, contracted 
in front, and, in length, nearly equal to two thirds of the whole shell ; the colu- 
mellar fold is very little twisted, narrow, slightly flattened, barely promment, and 
obscurely sulcated. 
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I propose this species with hesitation ; it may be only a variety of L.pyramidalis 
or of L. gibbomda^ but the characters it presents are so mixed> that it is difficult to 
determine to which species it should be referred. The narrow, flat, and nearly 
straight fold resembles very closely that of L. ffibbosula; but the spire is more 
elevated, more pyramidal, the volutions more regularly convex, and the aperture not 
so eflFuse. It is distinguished from the typical L. pyramidalis, not only by the 
columellar fold, which in the latter species is larger, more oblique, and more 
prominent, but also by the flatness of the sides of the spire, and the greater length of 
the aperture ; and from the variety of that species, by the more contracted aperture. 
In the character of the spire, and the contracted aperture, it approaches L. ftmformis; 
but it is separated from it by the columellar fold, which in that species is rounded, 
prominent, and more twisted. 

Size. — ^Axis, 1 inch and 6-lOths; diameter, 8-lOths of an inch. 

Locality. — Headon Hill. 

No. 37. LiMNJEA OVUM? Broffn. Tab. XIV, fig. 12a — b. 

L1MNEU8 OVUM, Brogn. 1810. Ann. da Mus., yoI. xv, p. 374, tab. 22, fig. 13 a, b. 

— — Brogn. 1811. Joum. de Phys., &c., p. 422. 
Lymkeus — Firua. 1814. M^m. geoL, &c., p. 60, No. 6. 

Ltmn^a — Beak, 1824 — 37. Deac. des coq. foss., &c., toI. ii, p. 97, tab. 11, 
figs. 15, 16. 
^ — Beak. Encyc. Meth. Vers., vol. ii, p. 361, No. 16. 

— — BouiU. 1836. Cat. des coq. foss. d'Auv., p. 131, No. 13. 

L. testa ovali, sub-ventricosd, acuminata, sub-lavi; an/rMiibus sew, conveans, ultimo 
magno : aperturd mediocriy ad basin sub-dilatatd; columella marffinatd; plied columellari 
parody compressd^ suleatd, anfiee angulatd, parum tortuosd. 

As I have not had an opportunity of comparing the English with French 
specimens of this species, the identification cannot be altogether free from doubt. 
The English shell is nearly smooth, ovate, and sub-ventricose, with a moderately 
elevated and pointed spire ; volutions six or seven, separated by a conspicuous but 
not deep suture. The aperture is not wide, but is a little dilated in front, and is about 
half the length of the entire shell : the columellar fold is small, compressed, obscurely 
sulcated, very shghtly twisted, and scarcely projects into the aperture ; the anterior 
margin presents an acute ridge, formed by the prolongation of the sharp edge of the 
peristome ; the inner lip is slightly reflected. 

The aperture is not so contracted in front as M. Deshayes describes that of the 
French shell to be ; it agrees very well with Brogniart's figure, but not with that given 
by M. Deshayes, although the latter was taken from Brogniart's specimen. In other 
respects the English shells do not appear to differ from the French. 

•12 
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In the general contour, and in the proportions of the aperture, the present species 
closely resembles L. convexa ; but the small, flat, sulcated fold separates it from that 
species. 

Size. — ^Axis, I inch and 3-lOths ; diameter, rather more than 6-lOths of an inch. 

Localities. — Headon Hill. French : Pierrelaie. 



Sect. d. Columellar fold rounded or sub-acute. 

No. 38. LiMN^A FUSiFORMis. /. Sowerdy. Tab. XIII, fig. 8 a— y. 

Lyun^a fusifokmis, J. Sow. 1818. Min. Con., vol. ii, p. 155, tab. 169, figs. 2-3. 
LiMNEA — G. Sow. Genera of Shells. 

— — Lyell and Murch. 1829. Sur les d^p6t8 lacustres, &c., du Cantal. 

Z. testa ovato-acutdy sud-fusi/ormi, kevi; anfractiJms septenis vel octonis, sub-plants, 
ultimo ventricoso: aperturd ovatdy spiram in longitndinem vixaquanti; columelld marginatd; 
plied columeUari rotundatd aut sub-acutd.parum tortuosd. 

Var. DEFORMis, (fig. 8 c — e^) testd breviori; anfractibus sexvelseptem^ ventricosioribtis: 
aperturd rotundato-ovali, spiram in lonffitudinem superanti ; plied columeUari rotundatd, 
eminentiori. 

A smooth ovate-acute shell, formed of seven or eight whorls, the upper sides of 
which are nearly straight, giving a regular conical form to the spire, which is elevated 
and pointed ; the last whorl is ventricose ; the lines of growth conspicuous and sharp. 
The aperture is ovate, moderately large, and nearly as long as the spire ; occasionally 
the anterior part is somewhat contracted, imparting a sub-fusiform shape to the shell. 
The columellar fold is thick, and, generally, rounded ; but sometimes it presents a 
rather sharp anterior margin ; it is slightly and gracefully twisted. 

Of this species, as of L. caudata^ a variety occurs (fig. 8 c — e) in which the shell 
is much shorter, the volutions very ventricose, the aperture roundedly ovate, and the 
fold rounded and prominent. 

The contraction of the anterior part of the aperture, causing the fusiform shape to 
which Mr. Sowerby refers, frequently occurs, but it is not by any means a constant 
character ; in fact, the aperture is more generally somewhat effuse, as represented in 
the figure 8. 

This species approaches L. pyramidalis more nearly than any other of the fossil 
lAmnatB; but the flatness of the sides of the spire, and the rounded fold, are 
characters by which it may easily be distinguished. The variety resembles the short 
variety of L. caudata ; but the whorls are more ventricose, and the fold is not com- 
pressed and sulcated, as in that species. 

Size. — Axis, 2 inches nearly; diameter, 8-lOths of an inch. 

Localities. — Hordwell, Headon Hill, Sconce. French : Aurillac in the Cantal. 
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No. 39. LiMNiEA TUMIDA. F. E. Edwards. Tab. XIII, fig. 6 a — b. 

L, testa ovato-acutd, ventricosdy semes vel septies circumvolutd ; spird elevatd, apice 
acuminato ; anfractihus convexis, ultimo tumido : aperturd ovatdy ampld^ bessem totitts testa 
in longitadinem fere {Bquanti; margine columellari rejlexo ; plied parum tortuosd^ eminently 
Totimdatdy in medio sub-callosd. 

An ovate, ventricose shell, with an elevated, pointed, rather subulate, spire; 
volutions six or seven, the early ones increasing in size slowly, the last two more 
rapidly; the upper parts forming the sides of the spire are rather flattened, as in 
L. pyramidalis; the body whorl large and tumid. The aperture is ovate, and in 
length nearly equal to two thirds of the whole shell ; the anterior margin, where it 
joins the columella, is slightly reflected ; the columella itself is not much twisted, and 
the fold is prominent, round, and thickened towards the middle. 

This species may be distinguished from Z. gibbosvla^ by the round columellar fold 
and longer spire ; and from L. fusiformis^ by the more convex volutions, the tumid 
body whorl, the longer aperture, and the nearly straight fold. 

Size. — Axis, 1 inch and 8-lOths nearly; diameter, 1 1-lOths of an inch. 

Locality. — Headon Hill. 

No. 40. LiMN^A coLUMELLARis. /. Sotoetby. Tab. XIII, fig. ^a—b. 

LiMNSA coLUMELLABis, Sow. 1826. Min. Con., Tol. yi, p. 53, t. 528, %. 2. 
— — ? LyeU and Mur. 1829. Sur lea dep6t8 lacustres, &c., du Cantai. 

Z. testd ovato-ventricosd^ stib-turritd, quinquies vel sexies circumvolutd ; spird brevi, 
apice acuto ; aperturd ovali, dilatatdy bessem totim testa in longitudinem fere aquanti; 
plied columellari rotundatdy callosd, valde contortd, pro-eminenti. 

I am indebted to Mr. Sowerby for the use of the original specimen described by 
him of this species. It is a ventricose, oval shell, with a short pointed spire, and 
formed of five or six very convex whorls, rather depressed at the suture, whence the 
shell presents a subturreted appearance; the aperture is large, eflFuse, and nearly as long 
as two thirds of the whole shell ; the thick, callous-like fold is round, very prominent, 
and much twisted. 

If it were not for the convexity of the whorls and the size of the aperture, I should 
be inclined to consider this shell to be only a variety of Z. fusiformis; and that the 
unusual contortion of the fold, a character to which individuals of that species occa* 
sionally approach very nearly, is accidental. But in this species, the pyramidal shape, 
which always distinguishes the spire of L. fusiformis^ is altogether wanting. From 
Z. tumidtty which it resembles in the size of the aperture, it is also separated by the 
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greater flatness of the sides of the spire and the less prominent and less oblique fold 
of that species. It appears to be very scarce. 

Size. — Axis, rather more than 1 inch ; diameter, \ an inch. 

Locality. Hordwell. French: Aurillac in the Cantal. 



No. 41 . LiMNiEA SUB-QUADRATA. F. K EdwOrds. Tab. XIII, fig. 1 a — b. 

L. testa ovato-ohlongd, turritd^ lavi; spird mediocri, apice acuto : anfractihm sew aut 
septem plano-conveans : aperturd ovatd, antice dilatatd, spirant in lonffitudinem superanti ; 
labio incrassato reflewo; columeUd subrectd^ plica parvd^ vix eminenti, sub-acutd. 

Shell ovate, oblong, turreted, smooth, with six or seven rather flatly-convex volu- 
tions; spire moderately elevated, with an acute apex; aperture ovate, somewhat 
effuse in front, and rather more than half the length of the whole shell ; the inner lip 
thickened, and a little reflected ; the columella nearly straight, and presenting a small, 
rather sharp fold, which scarcely projects into the aperture. 

The turreted and depressedly convex form of the whorls gives a sub-quadrate 
appearance to this shell, by which, as well as by its nearly straight columella, and 
sharp and barely prominent fold, it may be distinguished from L. convexa, which it 
most nearly resembles. 

Size. — ^Axis, rather more than 1^ inch ; diameter, 8-lOths of an inch. 

Locality. — Headon HiU. 



No. 42. LiMNJSA CONVEXA. F. E. Edwards. Tab. XIII, fig. 7 a — b. 

L. testd ovatO'Ventricosdy sexies circumvolutd ; anfracUbus convewis, lavihts; spird 
elevatd, apice sub-acuto: aperturd ovatd, antice effusd^ spirant in lonptudinem superanH; 
labio reflewo; plied columellari pro-eniinenti, tortuosd, rotundatd. 

An ovate ventricose shell, formed of six smooth convex volutions, with a mode- 
rately elevated and pointed spire : aperture ovate, effuse in front, and rather longer 
than the spire ; the inner lip slightly reflected ; the columellar fold round, prominent, 
and very oblique. 

This species somewhat resembles L. sub-quadrata ; the whorls, however, are more 
regularly convex, and do not present the turreted appearance which characterises that 
shell ; and the round columellar fold is much more prominent, and more strongly 
twisted. In the convexity of the whorls it approaches L. pyramidaliSy but the flat 
sulcated fold separates that species from this. 

Size. — ^Axis, 1 inch and 3-lOths; diameter, 6-lOths of an inch. 

Locality. — Headon Hill. In Mr. D'Urban's collection. 
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No. 43. LiMNJBA C08TBLLATA. F. E. Edwards. Tab. XIII, fig. \0a — b. 

L. testa ovatO'Ventricosdy sub-turritd; spird mediocri, acuminatd; anfractibus quinque 
vet sex, cofweads, longitudinaliter sub-costeUatis, et lineis incrementi subtilissime striatis; 
costeUis obscuriSf irreffularibtcSy remotiusculis : aperturd ovatd, ampld, spiram in lon^tudinem 
superanti; labio reflewo ; plied columeUari viw torttwsd, rotandatd^ parum eminenti. 

The striated Zdmnaa generally acquire that character firom the conspicuous lines 
of growth ; but the present species presents obscure costellae, as well as the striation 
due to the lines of growth. It is an oval, ventricose, sub-turreted shell, with a 
moderately elevated spire and pointed apex, and formed of five or six convex volutions, 
very finely striated by the lines of growth, and also longitudinally postellated ; the 
costellae are obscure, irregular, and separated by broad shallow sulci, in which the 
lines of growth are perceptible. The aperture is ovate, rather dilated, and a little 
longer than the spire ; the columellar margin strongly reflected, and the fold rounded, 
slightly twisted, and but little prominent. 

Independently of its costellated character, this species presents differences which 
prevent its being confounded either with Z. strigosa (Brogn.), or L. substriata (Desh.). 
In the first species, the shell is more elongated, the aperture smaller, and the colu- 
mellar fold resembles that of X. lonffiscatay of which I think it is merely a variety; in 
the latter, the spire is more elevated, the aperture much contracted in front, and 
altogether narrower ; and the fold is prominent and strongly twisted. 

The present appears to be a well-marked species. 

Size. — Axis, rather more than 1 inch ; diameter, 4-lOths of an inch. 

Localities. — Hordwell ; Headon Hill. 



No. 44. LiMN^A PABULUM. Bfogniaft. Tab. XIV, fig. 10 « — b. 

LiMNEXJs FABULUH. Brogn. 1810. Ann. du Mus., vol. xy, p. 375, t. 22, fig. 16. 

— — Brogn. 1811. Journ. de Phys., &c. vol. Ixxii, p. 423. 

Lthneus — FSr. 1814. M^m. geoL, p. 61, No. 13. 

LiMNEA — ? Lyell and Mure. 1829. Sur lea dep6t8 lacust. tert. da Cantal. 
LTHNiBA PABULA. Desk. 1 824-— 37. Desc. des coq. foss., &c., vol. ii, p. 96; t. 11, 

figs. 11-12. 
_ _ Besh. 1830. Ency. M^th. Vers., vol. ii, p. 361. 

Lthneus fabxtluh. De/r. 1835. Diet, des Sci. Nat., vol. zxvi, p. 462. 
LiHN^A 7ABULA. Nyst. 1836. Rech. coq. foss. de Hoessdt, &c., p. 20, No. 49. 
LTHNiEA FABULA. Deth. 1838. 2d edit. Lam. Hist. Nat., vol. viii, p. 223, No. 9. 
LiMNiEUS FABULA? Nyst. 1843. Desc. des coq. &c. foss. des Terr. tert. de Belg., 

p. 469, t. 38, fig. 18. 

L. testa ovatO'Ventricosd, lavi, acuminatd; anfractibus quinque vel sew, convewiusculis: 
aperturd ovato-acutd; plied columeUari sub-acutd, parum tortuosd. 
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A smooth, ovate, ventricose shell, with a short pointed spire, and formed of five or 
six slightly convex whorls ; the aperture pointedly ovate, and the columellar fold 
somewhat angular and prominent, but not much twisted. 

I have not had an opportunity of comparing the English with the French shells, 
and I have therefore some hesitation in pronouncing as to their identity. My 
specimens, however, agree very well with the description and figures given by 
M. Deshayes, (which it must be remembered are taken from casts merely,) except 
that the French shell is described as formed of four whorls only, and as having the 
aperture contracted at the base ; but the figures show six whorls, and the aperture, as 
drawn, is scarcely more contracted than that of the English shell. 

Size. — Axis, rather more than 8-lOths of an inch; diameter, 4-lOths of an 
inch. 

Localities. — Hordwell. French : Jouy; Saint-Prix, Montmorency; Pierrelaie and 
Lavergnol in the Cantal. Belgian : Kleyn-Spauwen. 



No. 45. LiMNJEA ciNCTA. F. E, Edwards, Tab. XIV, fig, 5 a — <5. 

L, testa elonffatO'Ovatdy sub-turritd, semes vel septies circumvolutd ; spird ewserid, 
acuminatd; anfractihus convexis, substriatis : aperturd rotundato-ovaid, ampld, spiram in 
longitudinem (equanti; plied columellari parody anpcstdy rotundatd^ parum tortuosd^ 
proeminentu 

An elongated ovate shell, with an elevated pointed spire ; volutions six or seven, 
very convex, almost ventricose, the edges of which are depressed along the suture, 
and, generally, present a sharp stria running round them, parallel with and at a short 
distance below the suture, — similar to that mentioned by Brard as characterising his 
L. pyramidale : the lines of growth are so strongly marked that the surface of the 
shell almost appears to be striated. The aperture is roundedly ovate, somewhat 
effuse, and barely exceeds the spire in length ; the columellar fold is narrow, rounded, 
not much twisted, and prominent. 

The line of suture frequently runs below the wide part of the whorl, giving a 
distorted appearance, resembling that which is sometimes seen in Z. lonpiseata, and 
in fact the present shell presents a close analogy with that species. It is, however, 
distinguished from Z. lon^iscata, as well as from Z. pyramidalis (Desh.), by the 
round columellar fold, and the greater convexity of the whorls. 

Size, — ^Axis, \\ inch; diameter, rather more than ^ an inch. 

Zocality. — Headon Hill. 
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No. 46. LiMNJEA ANGUSTA. F. E. Edwards, Tab. XIV, fig. 6 a — b. 

L. testa anguBtdy elongatd^ sub^^turritd, quinquies vel sexies circumvolutd ; spird elevatd, 
acuminatd; anfradibus conveans, lineis incrementi obscure striatis : aperturd ovato-oblongd^ 
antice sub-dilatatd, spiram in longitiidinem parum super anti; plied columellari crassd, 
tereti, parum eminenti^ sub-tortuosd. 

If it were not for the thick, round, columellar fold, and the elongated aperture, I 
should refer this species to L. longiscata, which it much resembles. It is a narrow, 
elongated, sub-turreted shell, formed of five or six convex volutions, obscurely 
striated by the lines of growth ; the spire elevated and pointed. The aperture is 
a longish oval, equal to half the length of the shell, and rather spread out in front ; 
the columellar fold is thick, round, not very prominent, and but slightly twisted. 

The long narrow shape of this shell separates it from every species except 
L. longiscata ; from the latter shell it is easily distinguished by the fold, so opposite in 
character to the broad, flat, sulcated fold which characterises that species. 

Size. — Axis, 1 J inch ; diameter, not quite \ an inch. 

Localities. — Hordwell ; Headon Hill. 

No. 47. LiMN-ffiA ARBNULARIA. Brard. Tab. XIV, fig. 13 a — b. 

Ltmn^e des obes. Brard, 1810. Ann. da Mas., vol. xv, p. 409, t. 24, fig. 5-6. 
Lymkeus arenulabius. FSruss. 1814. M6m. geol. &c. p. 61, No. 15. 
Lthnjea ABENULABIA. Desh. 1824 — 37. Desc. des coq. foss., &c., vol. ii., p. 93, t. 11, 
figs. 7-8. 

Z. testa ovato-acuminatd, sub-turritd, lavi; an/ractibus septenis, conveanusculis, suturis 
cojupicuis : aperturd ampld^ semi-ovali, spiram in longifudinem superanti ; plied columellari 
rotundatd, minimd, parum contorid, sub-proeminenti. 

A smooth, ovate, oblong sub-turreted shell, with a moderately elevated and taper 
spire ; volutions seven or eight, slightly convex, separated by a conspicuous, but not 
deep, suture, and occasionally striated by faint lines of growth : the aperture rather 
large, semi-oval, a little dilated in front, and longer than the spire ; the columellar fold 
rounded, small, sUghtly twisted, and not very prominent. 

The English shells correspond so nearly with M. Deshayes's figures, and with 
some French specimens, for which I am indebted to that gentleman, as not to leave 
any doubt as to this identification, notwithstanding that M. Deshayes describes the 
aperture as very obUque, and the columellar fold as much twisted, characters which 
I have not found prominent either in the English or French specimens. 

Size. — Axis, 4-lOths of an inch ; diameter, 7-20ths of an inch. 

Localities. — Hordwell; Headon Hill. French: Beauchamp, near PointoisCj 
Valmondois. 
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No. 48. LiMNiBA MINIMA. Sowerby. Tab, XIV, fig. 9 a — c. 

LYMKiBA MINIMA. Sow. 1817. Min. Con. vol. n, p. 156, t. 169> fig. 1. 

L. testa minima, ovato-elon^aidj lavi; an/ractibus quinqtie aut sex, convewimculis : 
apertwrd ovali^ spirant in lonyitudinem vix aquanti; marline columeUari reflexo; plica sub- 
recta, rotundatd, parum eminenti. 

It is not unlikely that this, as Mr. Sowerby has suggested, may be the young shell 
of some species already described, probably of L. arenvlaria^ to which, in its regularly 
taper spire and rounded fold, it presents a close approximation. It is a very small, 
smooth, elongated, ovate shell, with five or six rather convex volutions, separated by a 
moderately deep suture : the aperture is ovate, and rather less than half the length of the 
entire shell ; the inner lip is strongly reflected, and the fold is round, nearly straight, 
and very little prominent 

The figures are taken from the original specimen described by Mn Sowerby in 
^ Mineral Conchology.* 

Size. — Axis, 3-lOths of an inch nearly ; diameter, 2-lOths nearly. 

Locality. — Headon Hill, 

No. 49. LiMNiEA RECTA. F. E. Edwards. Tab. XIV, fig. 7 a — b. 

L. testd ovatO'Ventricosdy sub-turritd; spird mediocri, apice acuto ; anfractibm sex 
aut septeniy convexis : aperturd ovali, ampld, antice dilatatd, hngiori quam spira; maryine 
columeUari sub-reflexo ; plied parvd, vix tortuosd, parum eminenti. 

The convexity of the whorls, the pointed spire, and the nearly straight rounded 
fold, distinguish this from every other fossil species. It is a short ovate shell, with a 
moderately elevated spire, and an acute apex ; volutions six or seven, very convex, the 
last one rather ventricose : the aperture large, of a roundedly ovate form, efiiise in 
front, and longer than the spire ; the inner lip slightly reflected, and the small rounded 
fold nearly straight, and scarcely impinging upon the aperture. 

This shell much resembles Z. ovum (Brogn.); but the volutions are fewer and more 
ventricose, and the aperture is more eflfuse. It does not appear to me to be referable 
to any other species ; and I have therefore, although reluctantly, described it as a 
distinct species. 

Size. — Axis, 1 inch and 1-lOth; diameter, 5-lOths of an inch. 

Locality. — Headon Hill. 
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No. 50. LiMNiEA TENUIS. F. E. Edwards. Tab. XIV, fig. 11a — 6. 

L. testa tenuiy ovato-ventricosd, sub'turriid; anfractibm aex^ convewis, ultimo moffno; 
apice acuto: aperturd ovaid, effusdy in lonffittcdinem deasem totius testa fere aquanti; 
plied columel/ari breviy angmtd, rotundatd, parum tortuoad. 

This species presents so close an analogy with L. tumida, that it would be difficult 
to separate the two, if it were not for the great difference hi size. The shell is very 
thin, ovate, and formed of six convex volutions, depressed round the suture, which 
character imparts to it a sub-turreted appearance ; the spire is somewhat elevated and 
pointed ; the body-whorl large and ventricose : the aperture ovate, effuse, and nearly 
as long as two thirds of the entire shell ; the columellar fold short, narrow, rounded, 
and not much twisted. 

Size. — Axis, 8-lOths of an inch ; diameter, 4-lOths of an inch. 

Locality. — Headon HiU. 



Genus 13th. Planorbis. Geoffroy, 

CoBETUS, Adatuon, 1757. 

Planorbis, Oeoffroy, 1767; Ouettard, 1770; Mmer, 1773^. 

Gen. Char. — Shell discoidal, spire depressed ; volutions apparent above and below, 
convoluted upon a nearly horizontal plane, thin, generally smooth, ventricose, some- 
times carinated : aperture simple, lunate, crescent-shaped or sub-quadrate, impinged 
upon by the preceding volution; outer lip generally thin, sharp edged, sometimes 
thickened or reflected ; columellar lip slightly spreading over the body whorl. No 
operculum. 

The animals belonging to this genus were placed by Linnaeus among the Helices ; 
they had, however, been separated, as a distinct group, by Lister, nearly a century 
previously, and formed the third section of the Lacustrine shells of that author. 
Shortly before the publication of the Systema Naturae, Adanson described a small 
species to which he gave the generic name C!oretus. The genus was afterwards defined 
by Geofifroy under the present name Planorbis; and Miiller, to whom it has been gene- 
raUy attributed, only adopted Geofifroy's name. 

The animal of Planorbis is elongated, slender, and strongly rolled up; the head is 
furnished with two long contractile tentacles, at the internal bases of which the eyes 
are placed ; the orifices are on the left side ; the organs of generation distinct. 

Whether the shell of Planorbis is dextral or sinistral is a question which has been 
much discussed, and, by some authors, is considered as still undecided. By 
Linnaeus, Muller, and subsequent writers to the time of Cuvier, it was regarded as 
dextral, and was described as supra umbilicata. The transposition in P. corneus of the 
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orifices and the heart, all of which are on the side contrary to that in which they are 
placed in the animals of dextral shells, induced Cuvier to consider that species as 
sinistral : and in this opinion many eminent naturalists have concurred. M. Desmoulins, 
however, has ascertained, by a careftil anatomy of the animal of P. corneua, that, 
although the orifices and the heart have an abnormal position, the organs of digestion 
and generation, in fact, retain the position they hold in dextral molluscs ; and that 
author, therefore, maintains that nearly all the known species of Planorbia, as well 
living as fossil, are dextral. M. Deshayes concurs in this opuiion ; and, after remark- 
ing that the upper side may be distinguished from the under side by the obliquity of 
the aperture, the superior margin of which is more produced, cites the observations of 
M. Desmoulins as explaining the apparent anomaly of a sinistral animal in a dextral 
shell, and how, in reality, the animal is dextral as well as the shell ; there not being 
any other derangement in the relation of its organs than with regard to the heart and 
the termination of the digestive and generative organs. With regard to the shell, it 
will be seen at once, on observing the manner in which it is carried by the animal, 
that it is dextral, and that, as Mr. Benson has stated,* if it be viewed practically as 
sinistral, and placed as such, the animal will be on its back, and will have to twist its 
body half round in order to gain the ground with its foot. Mr. Benson, therefore, 
proposes to consider that face as containing the apex, in discoidal shells, which is con- 
tiguous to the back of the animal ; and, he adds, this side may invariably be known in 
Flanorbis by the greater projection of the lip in that part, by the deeper depression 
of the central umbilicus, and by the more considerable involutions of the whorls 
occasioning a greater depth of suture. Mr. G. Sowerby, on the other hand, assertsf 
that the shell is sinistral, and that it is only needful to observe on which side of the 
shell the very apex of the spire is actually to be seen, and, taking that side for the 
upper, in conformity with the strict rules of analogy, it will immediately be evident 
that the aperture is on the left side. This criterion, however, is seldom available ; 
for, in general, the apex is concealed by the involution of the whorls, and the shell 
presents, on each face, what may be easily mistaken for an umbilicus ; and the difl&- 
culty in determining which face contains the apex, and which the true umbilicus, is 
not removed. It is well known that testaceous molluscs, when placed in conditions 
xmfavorable to healthy development, frequently depart from their normal form ; and 
that their shells, in consequence, are distorted, and become what are usually called 
monstrosities. Thus, in Planorbis, the animal, under such conditions, frequently loses, 
to a greater or less degree, its strong convolution on a horizontal plane ; and the shell 
assumes, in conformity, a more or less elongated spiral form, with an elevated apex. 
M. Desmoulins cites these monstrosities in support of his opinion, observing that, 
when they occur, the whorls gradually glide fix)m left to right, down the imaginary 

* Journal Asiat. Soc. Bengal, vol. v, p. 744. 
t Genera of Shells. Gen. PlanorbU, 
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axis. A series of such distorted specimens of P. complanatus, taken from a pond near 
Swansea, formed, I believe, by the waste water from a steam-engine, and of a high 
temperature, is in the British Museum. These specimens have all assumed an elevated 
spiral form ; and the aperture is in every case dextral. Several specimens of B. vortea, 
in Mr. Sowerby's Museum, are similarly distorted ; and in them also the apertures are 
dextral. On the whole, the better opinion appears to be that the shell, as well as the 
animal, is dextral, notwithstanding the abnormal position of the heart and the orifices; 
and in the following descriptions, therefore, I have considered the shell as dextral, and 
I have applied the term upper to that disc which is uppermost when the shell is placed 
with the mouth on the right side of the spectator, arid the term under to the opposite 
disc. 

The Planorbea live in fresh water ; more frequently in stagnant water or standing 
pools, although, occasionally, they are found in gentle streams. They are widely 
diffused, but abound principally in temperate climates. I believe that at present there 
is not any species known as living in salt or brackish waters ; and the specimens found 
in the crag formation, and described by Mr. Wood, are referred to recent species 
which are known to be pure fresh- water animals ; and these shells are therefore consi- 
dered to have been accidentally introduced. 

Four species also occur in the estuarine or fluvio-marine deposits of the Eocene 
epoch: viz., P. hemiatoma (Sow.); P. obtuaus (Sow.); P. hiangvlatua (nov. spec); and 
P. elegam (nov. spec); but, like the crag specimens, they have, probably, been depo- 
sited there by the agency of some river : they all occur in the pure fresh-water or 
the transition formations. 

Fossil species are numerous, but they abound principally in the formations of the 
tertiary epoch; Prof. E. Forbes, however, states, (Brit. Mol., vol. iii, p. 146,) that 
representatives of the genus, differing but slightly from species still living, are found 
in fresh-water strata of even the oolitic epoch. 

No. 51. Planorbis eugmphalus. Sowerby. Tab. XV, fig. 6 a — c. 

Planobbis euomphalus. J. Sowerby. Min. Con., vol. ii, p. 92, t. 140, figs. 7 — 9. 

— — G, Sowerby. Genera of Shells, fig. 5. 

— — Deshayee, Lam. Hist. Nat., 2d edit., vol. viii, p. 397, No. 9. 

P. testa supra sub^land, ad peripheriam anffulatd^ subtus late et profunde cavatd; 
anfractibus sex^ sub4r%gonis^ mx involventibus, transversim lineis incrementi notatzs, 
aiiguandoqm concentrice striatis ; subtus ad marginem umbilicalem obtuse angtUatis; striis 
concentricis numerosis, irreffularibus : aperturd per-obliqud. 

This well-known species, which at present appears to be confined to the fresh- 
water formations of England, is easily distinguished from the other fossil Planorbes. 
It is a large discoidal shelly nearly flat on the upper face^ and presenting a wide and 
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deep umbilical cavity beneath ; the six or seven volutions of which the shell is formed, 
are flat, or nearly so, above ; convex below ; and each but sUghtly embracing the 
preceding volution ; the apex is concealed by the involution of the whorls. A clearly 
defined and rather acute angle, almost forming a keel, runs round the periphery of 
the shell, and separates the upper firom the under disc. This angle is always very 
conspicuous in' young shells ; but as they approach maturity, it becomes more and 
more obtuse, and frequently altogether disappears ; the whorls then assume a trans- 
versely oval form, approaching nearly to that presented by P. rotundatus. On the 
under surface, the inner margins of the whorls are bent rather suddenly towards the 
preceding whorl, and present, in consequence, an obtuse angle, which runs round 
and defines the umbilicus. Transverse lines of growth are very conspicuous ; and 
frequently the surface of the shell also presents more or less numerous concentric 
raised lines, some of which are larger and more prominent than the rest. The 
aperture is sub-trigonal, slightly impinged upon by the preceding volution, and very 
obhque. 

This species presents a general resemblance to P. rotundatus; but, even when the 
characteristic angle has become obsolete, it may easily be distinguished by the greater 
breadth, and the flatness of the upper surfaces, of the whorls, the much larger concavity 
bn the under side of the shell, and the subtrigonal and more obhque aperture. From 
P. discus it is separated by the more compressed form of that species, caused by the 
greater width of the whorls, and the comparative flatness of their under sides ; and in 
that species the whorls are more embracing than in this. 

Size. — ^Diameter, 1 inch and 6-lOths. 

Localities. — Headon HiU ; Hordwell. 



No. 52. Planorbis rotundatus. Brard. Tab. XV, fig. 4 a — c. 

Planoebs abbondi. Brard. 1809. Ann. da Mu8.» vol. ziv^ p. 433, t. 27, figs. 19, 20. 
Planobbis botumdatus, Brogn. 1810. lb*, vol. xv, p. 370, t. 22, figs. 4, 5. 

— — lb. 1811. Jour. dePhys., vol. Ixxii, p. 419, figs. 4, 5. 

— 8IMILI8. Fir. 1814. Mem. geol., p. 61, No. 1. 

— BOTUNDATUS. F6r. 1814. lb.. No. 2, var. A. 

— — Be9h. 1824—37. Desc. des coq. foss., vol. i, p. 83, t. 9, 

figs. 7. 8. 

— — Be9h. 1824—37. Encycl. Meth. Vers., &c., vol. iii, p. 778, No. 2. 

— — Bowd. Elem. of Conch., t. iv, fig. 7. 

-» — Lyell and Mur. 1829. Sor les depdts, &c. da Cantal. 

— — BauUlet. Desc. hist, et scient. de la Haate Aaver., p. 18, figs. 6, 7. 

— — lb. 1836. Cat. des coq. viv.etfoss.de I'Aaver., p. 115, No. 2. 

— — Oratel. 1838. Cat. des deb. foss., &c., da bassin de la Gironde, 

p. 33, No. 102. 

— — Desk. 1838. Lam. Hist. Nat., 2d edit., vol. viii, p. 394, No. 1. 
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P. testa lavi substriatdve, superne sub-pland, subtm concavd; anfractihm sex vel 
septem, rotundatiSy vix involventibuSy infeme ad marginem umbilicalem sub^ngulatis; suturis 
profundis : aperturd parum obliqud. 

A rather large shell, formed of six or seven nearly round volutions, separated by a 
deep suture, and each slightly impinged upon by the preceding one ; the volutions 
are flatly convex on the upper sides, convex beneath, and, like those of P. euomphalus, 
present an angle running round the inner margins near the umbilicus, which, as the 
shell approaches maturity, becomes almost obsolete. The upper face is nearly flat ; 
while the under side presents a moderately deep and wide concavity. The aperture 
is transversely oval, and but sUghtly oblique. The striae of growth are very conspi- 
cuous ; and occasionally, although very rarely, the shells present fine concentric lines, 
similar to those which characterise P. euomphaltcs ; in this species, however, the lines 
are finer and more crowded, and seldom extend beyond the first three or four 
volutions. 

Brard states that, in P. arrondi, the whorls are perfectly round, and do not impinge 
upon the succeeding whorls ; and in these respects his shell does not agree with the 
English specimens ; but the figures, apparently, are taken from a cast, and the dis- 
agreement may probably be attributed to that circumstance. Brogniart's fig. 4, (var. 
A, of that author,) agrees very well with our specimens, except that the aperture is 
more oblique. In the figure given by M. Deshayes, the whorls are wider and more 
flattened on the upper surface, and the upper margin of the aperture appears to be 
more produced than in any English specimen I have seen ; the shell, too, is larger 
than our shells, and, in fact, strongly resembles those specimens of P. euomphal'us in 
which the characteristic angle round the whorls has become obsolete. 

The general resemblance and the distinctions between the present species and the 
recent P. comeus, have been pointed out by the French authors cited ; and, on com- 
paring the two, it will be seen that in the latter species the whorls are fewer, rounder, 
and enlarge more rapidly, and that in consequence, the shell is deeper and more 
largely umbilicated than the fossil species. 

MM. Ferussac and Deshayes mention a variety (probably the var. b of Brogniart) 
in which the shell is smaller, rather more compressed, and nearly equally concave 
above and below ; I have not met with this variety among the English specimens. 

Size* — Diameter, 1 inch and 2-lOths. 

Localities. — English: Scopce; Headon Hill; Hordwell. French: Aurillac, La 
Vissiere, Lavergnol, in the Cantal; Saint-Prix; Palaiseau, Milon near Versailles; Triel; 
Fontainbleau ; La Villette. 
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No. 53. Planorbis obtusus. Sowerby. Tab. XV, fig. 1 a — e. 

Planoebis obtusus. Sow. 1818. Min. Con., vol. ii, p. 91, t. 110, fig. 3. 

P, testa depressdy lavi; superne convewiusculd^ subtus concavd: anfractibus quints, 
obtuse-ovcdibuSySesepartiminvolventibus; suturisprofundis: aperturd per-obliqud^ obcordatd. 

This very pretty shell has a smooth, shining, nearly polished surface ; it is depressed, 
nearly flat on the upper side, and moderately concave beneath. The volutions are five, 
separated by a deep suture, shghtly convex on both faces, but rather more compressed 
on the under side than on the upper, obtusely rounded at the periphery, and each 
nearly half concealed by the succeeding volution. The aperture is very oblique and 
bluntly heart-shaped. 

In the general form and rounded whorls, this species much resembles P. spama- 
censis (Desh.), but the whorls are not so numerous, and the aperture is more oblique. 
The lenticular form and angulated margin of P. lens, will prevent its being confounded 
with that species. 

Size, — Diameter, 7-lOths of an inch. 

Localities. — Sconce ; Headon Hill ; Upper mar., Hordwell. 

No. 54. Planorbis discus. F. E. Edwards. Tab. XV, fig. 7 a — d. 

P. testd valde compressd, quinquies circumvolutd, superne plandy subtus profunde 
cavatd : anfractibus sex, rapide crescentibtcs, parum involventibus, subtus convexiuscuHs, ad 
rnarginem umbilicalem anyulatis : aperturd per-obliqm, elongato-cordatd. 

This well-marked species appears to be peculiar to the fresh-water formation at 
Sconce. It is a much compressed discoidal shell, nearly flat on the upper side and 
deeply hollowed out below. The five or six whorls of which it is formed enlarge 
rapidly, and each is slightly embraced by the succeeding one ; they are much flattened 
above, slightly convex below, and obtusely rounded at the outer edge. In the young 
state, the inner margin is bent rather abruptly towards the preceding whorl, and pre- 
sents an obtuse angle which defines the umbilicus, similar to that presented by P. 
euomphalus and P. rotundatvs. As the shell approaches maturity, the under side 
assumes an almost regularly convex form, and the angle becomes obsolete. The 
aperture is very obUque, and of an elongated heart-shape. 

The species which most resemble the present are P. euomphalus and P. oligyraiMS. 
From the first of these, it is distinguished by its more compressed discoidal form, and 
the rounded periphery. The whorls also enlarge more rapidly, and are consequently 
fewer and broader ; and they embrace more of the preceding one than do those of 
P. euomphalus. The umbilical cavity also is not so wide. It is more difficult to 
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separate the present species, in the young state, from P. oligyraim; but, in the latter, 
the axis is longer, the whorls are more convex on the upper side, and the obtuse angle 
which runs round the periphery, near the upper surface, gives a subtrigonal form to 
the whorls and the aperture, quite distinct from the transversely oval form in the 
present species. 

CSasts of this Planorbis occur in great abundance, but specimens with the shell 
preserved are extremely rare. 

^ze. — ^Diameter, 1 inch and 6-lOths. 

LocdLUy. — Sconce. 

No 55. Planorbis oligyratus. F. E. Edwards. Tab. XV, fig. 3 a — e. 

P. testa supeme sub-pland, subtus cavatd: anfractibus qtwiernis, rapide crescentibus^ 
parum involventibus, ad peripheriam obtuse anffulatis : subtus ad marginem umbilicalem 
anffulatis: aperturd sub-triffond^ parum obliqud. 

The present, like the preceding species, is apparently confined to the fresh-water 
formation at Sconce ; but it is not so plentiful as P. discus. It is a moderately-sized 
shell, formed of four rapidly increasing whorls, somewhat convex above, and rather 
acutely angulated roimd the inner margins on the under side, just above the umbilicus. 
The periphery, near the upper surface, presents an obtuse angle, from which the 
whorls slope rather abruptly towards the umbilicus, assuming, in consequence, a sub- 
trigonal form. The aperture is slightly oblique and bluntly obcordate, in consequence 
of its being impinged upon by the preceding whorl. The umbilical cavity is deep, but 
not very wide. 

This species somewhat resembles the young shell of P. discus; but the greater 
convexity of the under side of the whorls, and the small degree of obliquity, and the 
shape of the aperture, will distinguish it. The adult shell of P. discus is easily sepa- 
rated by its greater size and compression. 

The specimens ordinarily found are, like those of the preceding species, casts 
merely; with the shell preserved they are very rare. 

Size. — Diameter, 7-lOths of an inch. 

Locality. — Sconce. 

No. 56. Planorbis platystoma. S. Wood. Tab. XV, fig. 2 a — d. 
Plakoebis plattstoma. 8, Wood. Lond* Geol. Joom., vol. i, p. 118. 

P. testa parvd, utrinque fere equaliter cavatd; anfractibus trinis, rotundatis, 
ttmidis^ rapide crescentibus, supra depressiusculis, subtus conveans, singulo fere dimidium 
antecedentis invokenti : apertwrd magnd^ per-obliqud, obtuse obcordatd, peristomate 
aliquando refiewo. 
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A small smooth shell, formed of three tumid rapidly-enlarging whorls, each 
embracing about one half of the preceding one ; the whorls are roimded, almost equally 
convex above and below, but a little compressed on the upper side. The apex is 
wholly concealed by the involution of the whorls. The aperture is wide, very oblique, 
and bluntly heart-shaped ; sometimes, in the adult shell, the peristome is reflected. 
The upper side is slightly concave, and the under side presents a wide and moderately 
deep umbilicus. 

This species, which appears to have been first noticed by Mr. Wood, is so well 
marked that it cannot be confounded with any other. It somewhat resembles the 
young shell of P. oligyratm; but, in the latter shell, the whorls are not so embracing, 
the upper side is more flattened, and the under side is not so regularly convex. The 
aperture, also, is narrower and much less oblique. The reflected lip, which frequently 
occurs in the present species, evidences^the maturity of the shell ; and the difference 
between the size of such specimens and that of the fully formed shell of P. oUgyratw 
confirms the separation of the two species. In addition to these distinctions, it may 
be stated that the present species is found plentifully both in Headon Hill and at 
Hordwell ; but that as yet no specimen of P. oligyratm has been found at either of 
those localities. 

Size. — Diameter 3-lOths of an inch. 

Localities. — Hordwell ; Headon Hill ; and Sconce. 



No. 57. Planorbis lens. Brogniart. Tab. XV, fig. 8 a — d. 

Planorbis lbns. Brogn. 1810. Ann. du Mus., vol. xv, p. 372, t. 22, fig. 9. 

— — lb. 1811. Journ. de Phys., &c. vol. kxii, p. 421. 

— — Fh. 1814. M^m. geol., p. 61, No. 10. 

— — Sow. 1818. Min. Con., vol. ii, p. 91, t. 140, fig. 4. 

— — DmA. 1824 — 37. Desc. des coq. foss., &c., vol. ii, p. 87, t. 9, 

figs. 11—13. 

— — Bouill. 1836. Catal. des coq. foss. de TAuvergne, p. 115. 

— — Desk. Ency. Meth. Vers., &c., vol. iii, p. 783, No. 16. 

— —lb. 1838. Lam. Hist. Nat., 2d edit., vol. viii, p. 396, No. 7. 
— Morru. 1843. Cat. Brit. Foss., p. 156. 

An. PLANOBBE ANQXJLBUX? Brard. 1810. Ann. duMus., vol. xiv, p. 435, t. 27, figs. 23-4. 

P. testa parvd, lenticulari, lavi, utrinque parum, sedplus supeme quam subtus, cavatd; 
an/ractibm quaternis, singulo fere dimidium antecedentis involventi; supra convemusculisy 
subttts plano-conveans, ad peripheriam acute angulatis ; aperturd parum obliqud, ehfigato- 
cordatd. 

Mr. Sowerby, when he gave the name P. lens to a British fossil, appears not to 
have been aware that that name had previously been dedicated by Brogniart to a 
shell from the Paris basin \ but, by a singular coincidence, the shells described by 
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these authors appear to agree so closely that they must be referred to the same 
species. I have not, it is true, had an opportunity of comparing the English with 
the French shells; the identification, therefore, rests entirely on the figures and 
descriptions given by MM. Brogniart and Deshayes ; but, forming my opinion from 
them, I cannot see any suflSicient reason for considering the English shells as distinct. 
The present species is a small lenticular shell, slightly concave on each disc, but more 
so on the upper than on the under side : the whorls are four or five, each embracing 
nearly one half of the preceding whorl ; they are slightly convex on both surfaces, but 
more so above than beneath, and acutely angulated round the periphery, a little below 
the middle of the whorl. The aperture is of an elongated heart-shape, and not very 
oblique. 

Brogniart describes his shell as swelled out (bomb6) and lenticular rather than 
umbilicated ; and this, owing to the slight concavity of the discs, may be taken as 
the general character of the English shell. M. Deshayes, whose figures are drawn 
from the original specimen, states that in Brogniart's figure the shell is represented 
with the sides too much swelled out, and with the marginal angle too near the 
middle. Making due allowance for these errors, it will be seen that the contour of 
the shell and the form of the aperture represented by Brogniart's middle figure, agree 
very well with those of the English specimens.* In the figure given by Mr. Sowerby 
the aperture is represented as very obcordate, and it conveys the idea of the whorls 
and the shell being more convex than they really are. M. Bronn, in his * Lethaea 
geognostica,' (p. 1011,) states that the shell described by Mr. Sowerby is more 
depressed than that of the t3rpical P. lens, and he refers it to a distinct species, which 
he has named P. Sowerbyu I fear that M. Bronn had not authentic specimens of our 
P. lens before him ; for the figures he has given (Tab. XL, fig. \7 a — c,) do not correctly 
represent that shell ; but they, as well as his description, agree closely with another of 
our Eocene Planorbes, which I have therefore referred to his species. The P. lens of 
' Mineral Conchology' appears to me, as I have already stated, to correspond so closely 
with Brogniart's P, lens, that the two cannot be separated. 

Ferussac quotes Brard's Planorbe anguleux as a synonym ; but whether the present 
species really is the same cannot well be determined without reference to the 
original specimen, as both the description and the figure given by Brard are too 
imperfect for the purpose of identification. I have, however, followed the example of 
MM. Brogniart and Deshayes, in quoting Brard with a query. 

Size. — Diameter, 3-lOths of an inch nearly. 

Localities. — Hordwell, and Headon Hill, where it is moderately plentiful. French: 
Saint-Chaumont, Pantin, Limagne, Coumon. 

* Judgmg from the aperture, Brogniart's figures are reversed, probably owing to an oversight of the 
artist. 

•14 
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No. 58, PiJiNQBBiB TBOPI8. F. R Edwdrda. Tab. XV, fig. 10 a-^. 

P. teatd minutd, depresad, kevi, supemeparum eoncavd^ aubtus late umbilicatd: anfrac- 
tibw quatemia vel qmnts^ lente crescentibua^ supra cofwemmeulis, infra sub-planiSy ad 
peri^heriam earinatis, dingulo dimidium antecedentia obtegenti : apertwrd obliqud, an^usti' 
cordatd. 

Mr. Wood (^London GeoL Joum./ vol. i, p. 118,) has referred this species to 
P. plamUdtus (Desh.), observing, however, that " the figure by Deshayes is not so flat 
andcarinated as the English specimens, which more resemble the P. eomcutus (Gould)." 
I have not seen any French specimens of P. planulatus; but, on comparing the 
English shells with the description and figures given by M. Deshayes, I cannot concur 
in referring them to that species. P. tropis is a minute, compressed, polished 
shell, a little sunk round the apex, and widely but not deeply umbilicated ; the four 
or five volutions, of which it is formed, are slightly convex above, nearly flat beneath> 
and compressed near the outer margin so as to present a prominent keel, which runs 
round the periphery a little below the middle of the whorl. The whorls are much 
concealed, each embracing about one half of the preceding one ; the aperture is very 
oblique and of a longish heart shape. 

Although the general resemblance between this species and P. planulatus must be 
admitted, yet there are, I think, sufficient grounds for specific distinction. In the 
present species, the whorls increase more slowly and are more concealed ; they are not 
so convex above nor so flat beneath, and, consequently, the keel is near the middle of 
the shell, and the aperture assumes an elongated heart shape ; whereas, in P. planu- 
latus, owing to the greater flatness of the under surface of the whorls, the marginal 
angle (for, judging from the figure given by M. Deshayes, the term ieel is not 
appUcable,) runs round the base of the shell, and the aperture is sub-trigonal. The 
English shell also appears to be smaller than the French one. On these grounds, 
notwithstanding the distrust I feel at dissenting from Mr, Wood's opinion, I consider 
the present to be a distinct species. In the character and position of the keel, P. tropis 
corresponds with P. eaacutus; but in the recent shell, the whorls enlarge more rapidly 
and are more convex, both above and below; the umbilicus is deeper, and the aperture 
wider, than in the present species. 

Siae. — Diameter, not quite 3-20ths of an inch. 

Locality. — Hordwell . 

No. 50. Planorbis hemistoma. Sowerby. Tab. XV, fig. 11 a — d. 

PLA.N0RBI8 HsMiSTOMA. Sowerbtf. 1818. Min. Conch., vol. ii, p. 91 ; t. 140, fig. 6. 

P, testa minutd, depressd, lavi, supeme profunde cavatd, subtus subpland, ter quaterve 
circunwolutd ; anfractibus mx involventibus, ad peripheriam sub-an^atis, supra convewi- 
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usculis, ad marpnem sinistram acute angulatis; infra subplanis; aperturd parum obliqud 
duhtrigond. 

A minute, smooth, much depressed shell, deeply concave on the upper side, almost 
flat on the under side : volutions three or four, very slightly convex above, nearly flat 
beneath, and compressed, almost angulated at the periphery above the middle of the 
shell. The whorls can scarcely be described as embracing, inasmuch as the under 
surface is wholly exposed, although the upper surface is partly concealed by the 
succeeding whorl ; the inner margin is bent, rather abruptly, towards the apex, and 
presents a conspicuous angle, which runs round the cavity. The aperture is oblique, 
but not much so, and subtrigonal, having the lower margin rounded. 

This species somewhat resembles P. elegana; but it is smaller and more compressed, 
and the subangulated periphery and flatness of the whorls impart a triangular form to 
the aperture very different from the roundish, heart-shaped aperture of that species. 
In P. hiangulatm^ the whorls are more convex, and the aperture is consequently almost 
obcordate. 

Size, — Diameter, 1-1 0th of an inch nearly. 

Localities. — Hordwell; Plumstead; Sundridge; Rotherhithe. 

No. 60. Planorbis elegans. F, E. Edwards. Tab. XV, fig. \2a — d. 

P. testa minutd, poHtd, stiperne pro/unde cavatd, subttcs parum cavatd; quater vel 
quinquies drcumvolutdy anfractibas lineis incrementi notatis, ad peripheriam rotundatis ; 
supra convewisj ad marffinem sinistram angulatis; infra conveadusctdis ; singulofere trientem 
antecedentis ohtegenti : aperturd parum obliqud^ obcordatd. 

This very elegant little Planorbis is foun,d in great abundance on Headon Hill, in 
a deposit immediately above the upper fluvio-marine formation, associated with Bulimus 
politus, Melanopsis carinatus, Melanopsis buccinoidea, a species of Neritina, as yet 
undescribed, and Melania muricata. It is a small polished shell, deeply but not widely 
hollowed out on the upper disc, and slightly concave, almost flat, beneath : volutions 
four or five, rounded on the periphery, marked by conspicuous lines of growth nearly 
perpendicular to the axis, very convex, and presenting a sharpish angle running round 
the inner margin, on the upper surface, and but slightly convex beneath ; each volution 
embraces nearly a third of the one preceding it. The aperture is of a roundish heart 
shape, and very slightly oblique. 

Size. — Diameter, 3-20th8 of an inch. 

Localities. — ^The deposit in which this Planorbis principally occurs is a transition 
bed between the upper fluvio-marine and the pure fresh-water formations in Headon 
Hill. I have also found it, but very sparingly, in the upper fluvio-marine formation 
at Hordwell, and in the lower fluvio-marine or transition bed which intercalates the 
tipper series of the true marine and the lower fresh-water formations at Mead End. 
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No. 61. Planorbis biangulatus. F. E. Edwards. Tab. XV, fig. 13 a — d. 

P. iestdparvdy compressimctdd, utrinque partem, aed fere equalUer cavatd: anfractibm 
quinisj sinpdo antecedentem pauxiUulo involventi; supra convexis^ ad margineni sinisiram 
anffulatis; subttis convewiuscidis, ad marginem externam obscure crenuiatis: aperturd irre- 
gulariter obcordatdj vix obliqud. 

A small, somewhat depressed shell, sUghtly and nearly equally hollowed out on both 
sides, but rather more so above than beneath. It is formed of four or five volutions, 
convex on the upper side, and obtusely angulated round the cavity in consequence of 
the somewhat abrupt inflection of the inner margin toward the preceding volution ; 
nearly flat on the under side, and obscurely crenulated near the outer margin. The 
periphery presents two angles ; one, rather obscure, near the middle ; the other, more 
prominent, runs round the margin of the lower disc. The aperture is slightly oblique, 
and of a short heart shape, but irregular in its form, owing to the greater convexity 
and the angulated inner margin of the upper surface of the whorl. 

This appears to be a well-marked species ; the double angle on the periphery and 
the crenulated under surface are characters which are not found in any other of the 
Eocene species. 

Size. — Diameter, 2-lOths of an inch. 

Localities^ — Hordwell, as well in the pure fresh- water, as in the upper fluvio-marine 
formation; and at Mead End, in the lower fluvio-marine or transition bed before 
mentioned. 



No. 62. Planorbis Sowerbyi. Bronn. Tab. XV, fig. 9 a — d. 

Planorbis Sowebbyi. Bronn. 1838. Lethsea geognost., p. 1011, t. xl, fig. 17 < 

P. testa parody depressd, utrinque parum etfere equaliter cavatd: anfracUbus temis vel 
quatemiSj rapide crescentibus ; supra convexis, infra subplanis, ad peripheriam carinatis, 
singtdo dimidium antecedentis obtegenti^ carina inferiori; aperturd eUmgato-cordatd^ 
per-obliqud. 

The present species appears to be rare. It is a small depressed shell, slightly and 
nearly equally hollowed out on both surfaces ; but the umbilical cavity is the wider 
and deeper of the two. The volutions are three or four, enlarging rapidly, convex 
above, nearly flat beneath, and bearing a sharpish keel on the periphery, formed by 
the compression of the outer margins, a Uttle below the middle of the shdl. The 
whorls are much concealed, each embracing nearly half of the preceding one, and the 
aperture is very oblique, and of an elongated heart shape. 

This shell appears to me, as I have already stated, to have been mistaken by 
M. Bronn for that described by Mr. Sowerby as P. lenSy and to have been correctly 
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referred to a distinct species. It certainly presents a general resemblance to P. Ien8; 
but the upper side is more arched, the under side flatter, the whorls enlarge more 
rapidly, and the margins are more compressed and more acutely carinated than in 
that species ; the umbilical cavity, also, is not so deep, and the aperture is of a more 
oblique and of a more elongated heart shape. 

In the rapidly increasing size of the whorls and the condition of the marginal keel, 
the present species presents an analogy with the recent P. exacutus (Gould) ; but in 
the latter shell, the upper sides of the whorls are not concealed, the under sides are 
more convex, the umbilical cavity is deeper, and the aperture is almost obcordate. In 
P. tropis the shell is more compressed, the whorls enlarge more slowly, and the umbi- 
lical cavity is wider. 

Size. — ^Diameter, 2-lOths of an inch. 

Locality. — Sconce. 

Planorbis cylindricus. — Mr. Sowerby has described a shell under this specific 
name, (Min. Conch., vol. ii, p. 90, 1 140, fig. 2,) the distinguishing characters of which 
are the vertically flattened, adpressed volutions, concentrically striated on the under 
surfaces, and the oblong quadrangular aperture. I have not met with any specimen 
which presents these characters ; and as the original specimen, tmfortunately, has been 
broken, I cannot give any description or figure of the species. It is not improbable 
that the shell described by Mr. Sowerby was a fragment, consisting of the early volu- 
tions of one of the larger species I have described, possibly of P. rotundatus^ in which 
the whorls, in the young state, are somewhat adpressed and the aperture is 
subquadrate. 

Genus 14th. Ancylus.* Geoffroy. 

Ancylus, Geaffroy, 1707; MUller, 1774; Draparnaud, 1805; De Rowy, 1805; 

F^nmac, 1819; Lamarck, 1820; Blainville, 1825; Guilding, 1821. 
Patella (spec), LinrueuSy Bniguihe, Montagu. 
Helcion (spec), Mont/ort, 1810. 
Ansulus vel Ansylus, Gray, 1840. 

Gen, Char. — Patelliform, thin, obliquely conical, sinistral ; apex rather pointed, 
compressed, not lengthened nor spiral, turned sidewise towards the right margin and 
backwards, not marginal : aperture oval or oblong, margins simple. 

This genus, first withdrawn by Geoffroy from the Patella^ was rejected both by 
Linnaeus and Bruguiere, but was revived by Drapamaud, and placed near the LimruBida, 
on account of the similarity between the animal and those of Limnaa and Planorbis. 
Ferussac, who had noticed the occasional ascent of the animal to the surface of the 

* EtyDi. KyKvXost crooked, twisted. 
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water, and assumed that this was for respiration^ also placed the genus among the 
aquatic Pulmonata* On the other hand, Lamarck and Blainville, although they adapted 
the genus, retained it, provisionally, the former among the Calyptracea, the latter 
amqng the Scutibranchia. Subsequently, the Rev. Mr. Guilding, in his * Zoology of the 
Caribean Islands/* gave the generic characters of the animal, and described the 
respiratory apparatus as consisting of a small branchial plume placed on the left side, 
near the excretory orifice ; and M. Deshayes, misled by this description, has, in the 
2d edition of Lamarck's * Histoire Naturelle,' rejected the supposition of the animal 
being a pulmonated mollusc. The more recent observations of the Rev. G. M. 
Berkeley t have shown, however, that the animal, in its organs of respiration, resembles 
those forming the present order, and that it is, in fact, a true pulmonated mollusc. 
The respiratory orifice is protected by a valvular enlargement of the margin of the 
mantle, which, it is conjectured, was mistaken by Mr. Guilding for a branchial plume. 
The genus, as originally proposed, embraced as well dextral as sinistral species. The 
dextral species have been withdrawn by Mr. Gray, under the generic name VeUetia, 
{AcroloxuSy Beck;) a division the necessity for which has been questioned, but which, 
for the reasons stated under the genus Felletia, I have adopted, and the present genus 
is therefore confined to the sinistral species. 

The animal is hermaphrodite, but the union of two individuals is necessary for 
fecundation : the head is furnished with two cylindrical or triangular retractile ten- 
tacles, oculated at their bases ; the foot is short, and attached to the abdominal mass, 
and the mantle is large and free, with a simple continuous margin. The hving species 
are not numerous ; one only, J. fluviatUis, is found in this country and in central and 
southern Europe ; the rest occur principally in central America. They live in fresh- 
water, preferring gentle streams. 

Four fossil- species have been described and referred to this genus, all from the 
Eocene formations, viz. A. elegan% (Sow.), from Hordwell ; A. depresaus (Desh.), from 
the neighbourhood of Versailles ; A. deperditm (Desmar.), from the fresh-water Ume- 
stone of Ulm; and A. compressns (Nyst.), from the neighbourhood of Antwerp. The 
first two are Felletia; the descriptions and figures of the last two are insuflBcient for 
determining to which genus they belong. 

No. 63. Ancylus ? latus. F. R Edwards. Tab. XIV, fig. IS^ a-b. 

A. testa conoided, depressd, laid; verlice sudmediano : apertwrd oblomgd^ obovaid. 

The imperfect state of the only specimen I possess^ prevents my doing much more 
than to record the occurrence of this shell, which I refer to the present genus with 
hesitation. It is distorted at the posterior extremity, and presents the appearance of 

* * Zoological Joonial,' toI. iii, p. 535. 
t Ibid., ToL T. 
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a sinus somewhat resembling that in the shells of the limacina^ but greatly exag« 
gerated; this, most probably, is due to the accident which produced the distortion, or 
to some cause similar to that to which Mr. Gray attributes the sinus in Michaud's 
A. sinuasus. The shell also is thicker than is usual in this genus ; but the shelly matter has 
been absorbed and replaced by carbonate of lime, and a slight thickening may have taken 
place in that process. It may be described as sub-conical, and much depressed, with the 
vertex about half way between the margin and the middle ; the aperture is oblong and 
widely obovate. In the great depression of the shell this species resembles J. (Velletia) 
depressus, Desh.; but the aperture is more equally rounded at the extremities. 

Size. — Length about J of an inch; width, about 2-lOths. 

Locality, — Sconce. 



Genus 1 5th. Vbllbtia.* Gray. 

AcROLOXUs, Beck, 1837. 
Vbllbtia, Chray^ 1840. 

Gen. Char. — Dextral, with the apex turned sidewise towards the left margin ; in 
all other respects resembling Ancylus. 

The dextral forms referred to Ancylus were first withdrawn by Beck, under the 
generic name Acroloanis, but without any description ; the genus was afterwards defined 
by Mr. Gray under that of Velletia. The animal, so far as its organisation is known, 
as well as the shell, resembles Ancylm, except that it is dextral and not sinistral ; 
and the genus has not been received without question, inasmuch as, apparently, it 
depended on a character insufficient in itself for generic distinction. Mr. W. Thompson, 
however, in his * Remarks on the dentition of British Pulmonifera,' to which I have 
before referred, states that, in their dentition, '* Ancylus and Velletia present widely 
distinct characters, clearly showing that they do not belong to one genus. In Ancylus 
there are thirty similar lateral teeth in a straight line on each side of the central tooth, 
and then there is a slight curve through a series of six more teeth, where a trifling 
change in their form occurs. In Felletia^ on the contrary, no part of the horizontal 
row is straight ; its central part is much arched, and is composed of the central tooth 
and twelve lateral teeth on each side, which do not alter much in form. Then comes 
one tooth of a different form, and lastly, six more on each side, which latter are in a 
slight curve." A closer examination of the comparative anatomy of the two animals 
will probably afford additional reasons for the separaticm of the present genus ; in the 
meantime, I have retained it on the ground of the different characters of the dental 
apparatus recorded by Mr. Thompson. 

The Uving species are very few: one, K lacustris^ is found in this country; the 

* A Bame wkhoiit ngnificatioD, muA by Mr. Gny on the piindple adyocated bj Fabriciuf. 
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others occur principally in the West Indies and South America. The two species 
before mentioned, V. elegam (Sow.), and V. depreaaa (Desh.), are, I believe, the only 
fossil species hitherto described. 

No. 64. Velletia elegans. Sowerby. Tab. XIV, fig. 2 a — d. 

Ancylus elegans. Sow, 1826. Min. Con., vol. vi, p. 64, t. 533. 

— — Lyell and Murch, 1829. Sur les depdts, &c. du Cantal. 

— -^ Bouillet. 1836. Cat. des coq. foss. de TAuvergne. 

A. testa convexd, subconicd, radiatim subtiliasime striata; vertice obliquOy eacentfico, 
sub-marffinali : aperturd longitudinally ob-ovali. 

This elegant shell, for the discovery of which we are indebted to Sir Charles Lyell, 
is convex and subconical, with an oblique excentric vertex, placed near the posterior 
extremity. The surface, under a high magnifying power, presents exceedingly fine 
striae, radiating from the vertex towards the margin; the mucro is frequently eroded. 
The aperture is longitudinal and obovate, the wider part being the anterior extremity. 

The shell, in this species, is not so oblong and compressed as in the recent F. 
lacustrisj and the vertex is nearer the margin. In the French species, F. depressa^ 
(Desh.) the shell is more depressed, the anterior extremity is wider, the posterior 
extremity is narrower, and the vertex is more nearly central. 

Size. — Elevation rather more than l-20th of an inch; length rather more than 
3-20ths ; greatest width 2-20ths. 

Localities. — Hordwell. French : Veaurs in the Cantal. 



Family — Auriculid^. 
Genus 16th. Melampus. Montfort. 

VoLUTA, (ap.,) XtVtn. 

Melampus, JMon(/:, 1810; Bech, 1837; Gray, 1840. 

CoNOYULUs, Lam., 1812; Cwricr, 1817; Btck, 1837. 

Auricula, (sp.,) Lam. 

Alexlal, Leach, 1819 

CoNOVULA, FSruss., 1819. 

Pedipes, (sec. C.,) BlainvUle, 1825. 

Melampus, Lowe, 1832. 

CoNOVULUM, G. Sowerby,jun.y 1841. 

Rhodostoma and Melampus, Swaip, 1840. 

Gen. Char. — Shell oval or elongate, sub-cylindrical ; generally smooth, and with a 
short conoidal spire : aperture rather long and narrow; peritreme continuous, with two 
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or three folds upon the columella; outer lip sometimes simple and sharp, sometimes 
thickened, and occasionally denticulated within. 

The genus Auricula, as described by Lamarck, was confined to land shells; and 
that of Conovulus, proposed by him for certain shells which he considered to be 
fluviatile, he afterwards suppressed under the impression that they also were land 
shells. The animals which have been referred to the genus Auricula haye, however, 
various habitats : some are terrestrial ; others Uve in ponds or fresh-water marshes ; 
and others, again, are inhabitants of the sea, or are found in brackish water near the 
mouths of rivers, or in salt-water marshes. Some of these groups are distinguished 
by peculiarities in the animals or their shells ; and they, accordingly have been with- 
drawn from Auricula as distinct genera. The present genus, which corresponds with 
Lamarck's Conomlus, was first separated by Montfort for a shell from the shores 
of Cayenne. The animal resembles that of lAmfKea; the head is proboscidiform, 
notched in front, and furnished with two filiform contractile tentacles, slightly annu- 
lated, and oculated at their inner bases ; the foot is obovate and obtuse before and 
behind ; the mantle united to the neck, with the exception of a perforation at the 
junction of the outer and inner lips. The Melampodes are strictly marine animals, 
although they are frequently found in brackish waters near the mouths of rivers or salt- 
water marshes ; they are capable of living out of water for a long period, and Mr. 
Lowe, in fact, characterises them as amphibious. 

The living species are not numerous; three are inhabitants of our own shores; 
the others are found principally in warm climates. The fossil species hitherto described 
are from the Eocene and later formations, and have for the most part been referred 
to Auricula. 

The peculiarity, observed by Montagu in Auricula denticulata, of the columella not 
extending further than the upper part of the body whorl, is stated by Mr. Gray to be 
common to most species in the family; and to be caused genwuUy by the animal 
absorbing the septa which separate the upper whorls, and thus converting the spire 
into a single cavity, as it enlarges the shell at the edges of the aperture. 

No. 65. Melampus tridentatus. F. E. Edwards. Tab. X, fig. 4 a — h. 

M. testa ovatO'Ventricosd, crassd, Icevi; spird conico-depressd^ apice obtusiusculo ; 
anfractihus sex vel septem^ sub-cylindraceis^ supeme depressiuscvlis: aperturd auriformi^ 
angustdy labro interne incrassato, antice re/lewo: columelld marginatd^ tridentatd. 

A thick, smooth, ovate, ventricose shell, with a short conical spire and a bluntish 
apex; volutions six or seven, sub-cylindrical, and somewhat depressed round the 
suture ; the aperture long, narrow, and ear-shaped ; the outer lip rather enlarged and 
inflected in front, and thickened internally, presenting an elevated sharpish ridge, which 
extends from a little above the middle of the whorl to the columellar lip. The colu- 

•15 
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mella is furnished with three distinct folds, of which the middle one is the largest and 
the posterior one the smallest ; the outer lip is slightly reflected, but not so as to cover 
the umbilicus. 

This species, in its general form, much resembles C, pyramidalis (Sow.), but the 
whorls are not so convex, and the sutures are nearer to each other, so that the spire 
is shorter and the aperture longer and narrower. The columella also presents three 
foldsj instead of the two which distinguish the crag species- 

The shell figured is, I believe, unique ; it is one of the many valuable additions 
made to our Eocene fauna by the ** Enghsh Natural History Society," under the able 
direction of Mr. Charlesworth. It forms part of the collection in the Museum of the 
Philosophical Society of York, who have kindly allowed me the use of it for 
description. 

Size. — Axis, 7-lOths of an inch nearly. 

locality. — High Giff, Hampshire. 

Genus 17th. Pedipes.* Adanson. 

Pedipes, JdaMOHf 1757. 

— F4rw8,, 1819; Menke, 1828; Desk,, 1832; Beck, 1837; Bronn, 

1838; Gray, 1839; Swain,, 1840; G. Sow., jun,, 1842; 
Desk., 1843. 

— (iec. B), Blainville, 1825. 

POLYDONTA (sp.), FUckCT. 

BuLiMUS (sp.), Bruguikre. 
ToRNATELLA (sp.), LamoTck. 
Auricula (sp.). Reeve. 

Gen. Char. — Shell small, thick, sub-globose or oval; spire pointed, not much 
elevated: aperture sub-ovate or linear; outer Up thin, sharp, with one or two folds 
within; columella with two folds; one large fold on the penultimate whorl. 

This genus was proposed by Adanson on a small marine shell from the coast of 
Senegal ; and, although it was confounded by Bruguiere with Bulimus, and by Lamarck 
with Tornatella, it appears to have been generally adopted. The animal, which 
Adanson describes as very small in comparison with the shell, is furnished with two 
filiform tentacles, oculated at their inner bases ; the muzzle is rounded and notched in 
front, as in Melampm and Limruea; the foot is elliptical and divided into lobes sepa- 
rated by a deep transverse furrow; the anterior lobe is transverse, wider than long, 
and rounded in front; the posterior one longer than wide, and somewhat narrowed 

* Etym. Adanson gave the name Pietin (quasi pie ton, a walker,) to this genus on account of the singular 
way in which the animal walks, and the Latin name, Pedipes, imposed by him, has probably reference to 
this peculiarity. 
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behind. The mode of progression, as described by Adanson, is as follows: the 
animal, having attached itself by the posterior lobe, protrudes the anterior lobe as far 
as the hollow part of the foot, which is capable of considerable extension, will permit ; 
and the posterior lobe is then advanced until it touches the anterior one. This move- 
ment, quickly repeated, enables the animal to advance with a rapidity apparently dis- 
proportioned to its size. Adanson states that, on the animal emerging from or with- 
drawing into the shell, the lobes pass one on each side of the large posterior fold, 
which, being continued into the interior of the shell, keeps them constantly 
separated. 

Only three or four living species are known, all from tropical regions. Of fossil 
species, M. D'Orbigny, in his ' Prodrome de Paleontologie,' cites five, which he refers 
to this genus, from the Eocene formations in France. 

No. 66. Pedipes glaber. F. E. Edwards. Tab. X, fig. 9 a — c. 

P. testa minutdj ovali^ ventricosd, glabra; anfractihm quatemis vel quints j ad iuturam 
adpressis; spird mediocri: aperturd semiovali; lahro uniplicato^ antice intus incrassato; 
plica columellari posterioriy angulatd, jlexd. 

A minute, oval, ventricose and smooth shell ; volutions four or five, adpressed at the 
posterior margins so as to form a narrow band round the suture; the spire moderately 
elevated : the aperture semioval; the outer lip with a sharp edge, and furnished with 
a fold placed about the middle, and in front of which the lip is thickened internally; 
the large columellar fold on the penultimate whorl is angulated and bent so as to present 
a slight concavity on the anterior surface, and a corresponding convexity on the 
posterior one. 

This exceedingly rare and interesting shell forms part of Mr. D'Urban's valuable 
collection. 

Size. — Axis, 2-20ths of an inch nearly; diameter, rather more than l*20th. 

Locality.— High CM. 



^vb-Okdevl^PHANEROPNEUMONA (Gray), OPERCULATA, (F^russac.) 

Family — CYCLOSTOMiDiE. 

Genus 18th. CycLOTUS.* Guilding. 

Cyclotus, Guild., 1840, (fide Swainson.) 
PoTEBiA, Gray, 1840. 
Aperostoma, Troschel, Pfeifftr, 1847. 
Cyclotus, Gray, 1850. 

* Etvm., KVKKmroi, rounded. 
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Gen. Char. — Spire sub-turbinate, depressed, or discoidal; apex obtuse; whorls 
rounded : aperture nearly circular, with a small siphon at the posterior extremity ; 
peristome simple, sometimes reflected; widely umbihcate: operculum thick, calcareous, 
formed of two laminae with a groove on the edge between them ; outer surface rather 
concave ; whorls numerous, enlarging gradually, with the outer edge reflected, forming 
a spiral fringe. 

The genus CycloBtomcL^ as originally proposed by Lamarck, rested entirely on the 
circular form of the aperture, a character which applied as well to land as to marine 
and fresh-water species, and brought together animals essentially difl^erent, not only in 
their organisation, but in the structure of their shells. From this heterogeneous 
group, Drapamaud withdrew the marine species, and restricted the genus to the land 
and fresh- water species; and Lamarck afterwards formed for the marine and fresh- 
water species the genera Scalaria, Delphimda, Paludina and Valvataj and confined the 
genus to the free-air breathing land species. The animal is tmisexual and operculated, 
with a^proboscidiform head, furnished with two subulate annulated tentacles, oculated 
at their external bases; the respiratory opening, unUke that of the preceding sub-order, 
is largely open in front, resembling that of many of the branchiated molluscs. These cha- 
racters separate the genus and its sub-genera as a distinct group among the pulmonated 
molluscs. The modification of the organs of respiration, to which many zoologists 
have attached great importance, has been considered by others as a character of 
comparatively small value; and the resemblance which the animal of Cydoatoma presents 
to that of Turbo^ in many important particulars, induced Cuvier to disregard the pecu- 
liarity of the respiratory apparatus, and to place the genus in the same family as 
Turbo; and M. Deshayes* has suggested that the Cyclostomida should form a distinct 
group near to or among the Turbinacea. Such an arrangement, however, cannot 
consistently be adopted in any system in which the mode of respiration is admitted 
as an ordinal character; and consequently the Cycloatomidce are retained, almost uni- 
versally, among the pulmonated molluscs. 

As ultimately restricted by Lamarck, the genus Cydostoma comprised two groups, 
which presented distinct forms of the operculum ; that appendage being formed, in 
one group, of a few rapidly enlarging whorls, and, in the other, of numerous slowly 
increasing whorls. Each of these groups comprised species in some of which the 
shells were more or less widely umbilicated, and in others imperforate, or nearly so. 
Montfort availed himself of the condition of the umbilicus, a character in itself of little 
generic value, and separated the widely umbilicated species under the generic name 
CydophoruBy retaining the imperforate species for his genus Cydoatomus; but the 
characters presented by the opercula were altogether overlooked or disregarded. 
Each genus, therefore, comprised species presenting different forms of operculum ; 

* Lam. Hist, naturelle, 2d edit., vol. viii, p. 351. 
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and numerous genera and sub-genera have, in consequence, been withdrawn by Gray, 
Guilding, Troschel, Pfeiflfer, ^nd others, on characters taken principally from modifi- 
cations of the operculum. The present genus was separated by Mr. Guilding, from 
Cydophorus, for some shells from the West Indies ; it is distinguished by the thick 
calcareous operculum, formed of two distinct layers. The animal, so far as it is 
known, resembles that of Cyclostoma. 

The recent species are not very numerous. Mr. Gray, in his Nomenclature of 
Molluscous Animals, &c., in the British Museum, part " Cyclophoridse," gives a list of 
twenty-eight species, all of which are from the West Indian Islands, or from Central 
or South America. 



No. 67. Cyclotus cinctus. F. E, Edwards. Tab. X, fig. 1 a — c. 

C. testa conicO'depressdy lineis tenuidus spiraliter cinctd; anfractibus quinque vel sew, 
rotundatis, tcltimopauUo decurrenti: umbUico magno; aperturd sub-circulari. 

This remarkably elegant shell is conical and somewhat depressed, formed of five or 
six rounded whorls, and ornamented with numerous, irregular, rather sharp, spiral, 
raised lines, some of which are more elevated than the rest ; these lines are spread 
over the whole surface of the shell ; but they are more crowded on' the upper than on 
the under surface, and are very prominent in the umbilicus, where they are sometimes 
strongly decussated by the lines of growth. The last whorl is slightly decurrent; the 
aperture is nearly round, with the peristome a little reflected, but not much so; and 
the umbilicus is very wide, being nearly one third of the diameter of the shell. 

Two or three detached opercula have been obtained by Mr. D'Urban, which present 
all the leading characters of the opercula of the living species ; but, as yet, it cannot 
be determined to which of the two fossil species they belong. They are thick, 
testaceous, slightly concave externally, formed of five or six slowly enlarging whorls 
with the external fringe deeply grooved. One of them is represented by fig. 12 a — b, 
Tab. X. 

This species has hitherto been found only at Sconce, where it occurs rather plenti* 
fully; but specimens with the shell preserved are rare. 

Size. — Axis, 5-lOths of an inch; diameter, rather more than 6-lOths of an inch. 

No. 68. Cyclotus nudus. F. E. Edwards. Tab. X, fig. \\a — b. 

C. testa ovatO'Conicd, lavi; spird mediocri; anfractibtcs quints conveans: aperturd 
rotundatd, umbilico parvo. 

A smooth ovately-conical shell, with a moderately elevated spire, formed of five 
convex volutions : aperture nearly circular; umbilicus narrow but deep. 

The surface of the shell in this species is perfectly devoid of ornament, a character 
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which at once separates it from the preceding species; the casts, in which state 
specimens are most commonly found, may be distinguished by the more elevated spire, 
the less eflFuse base, and the narrower umbilicus. 

Size, — Axis, half an inch ; diameter, nearly the same. 

Locality. — Sconce, where, although it is not by any means rare, it is not so common 
as C. cindm. 

Genus 19th. Craspedopoma.* Pfeiffer. 

Cbaspedopoma, Pfeiff., 1847. 
Valvata (sp.), Menke. 
BoLANiA, Gray, 1842. 

Gen, Char, — Shell sub-turbinate ; last whorl slightly produced, straight, attenuated 
towards the aperture, which is circular; peristome continuous, simple, slightly 
thickened ; axis imperforate or narrowly umbilicate. 

This is one of the genera, separated by Pfeiffer, (Zeitsch. fiir Malak.,) depending 
principally on the characters presented by the operculum. That appendage in the 
present genus diflFers from the operculum of OyclotuSy in being horny instead of cal- 
careous ; and in having, on the outer edge of the internal disc, a circular prominence 
which overlaps the margin of the aperture ; the external disc is also flat, and not 
concave, as in Cyclotus. The shell is distinguished by the attenuation of the last whorl, 
which gives a contracted appearance to the aperture, a character not found in any other 
group of the Cyclostomida. Only two living species are known; both are from 
Madeira. 



No. 69. Craspedopoma Elizabethjs. F. E. Edwards, Tab. XIV, fig. 14 a — c. 

C, tesid parody conicd, perforatd; lineis spiralidtis, numerosis, tenuissimis, omatd; 
apice obiwiusculo: anfractibua quints, rotundatis, ultimo decurrenti : aperturd circulari, 
intus incrassatd; umbilico angusto, 

A small trochiform shell, ornamented with numerous fine, spiral, raised Unes, and 
formed of four or five rounded volutions, the last of which is attenuated towards the 
aperture and slightly decurrent ; the spire is moderately elevated, with a somewhat 
blunt apex : the aperture is nearly circular, and sUghtly thickened internally ; the 
umbilicus is narrow. 

Without the assistance to be derived from the operculum, it is scarcely possible to 
determine correctly to what genus the present shell should be referred. It has much 
the appearance of a Valvata; but the thickened peristome indicates its affinity to the 

* Etym., ifpaWe^of, a rim or border ; tm/uq, a lid, (the operculum.) 
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CyclostomicUB^ and the attenuation of the last whorl induces me to place it in the present 
genus, apparently the only one in the family to which that character belongs. I refer 
it, however, to Craspedopoma provisionally only, until, by the acquisition of more 
perfect specimens, its true position may be ascertained. 

This elegant shell was discovered by Mr. D'Urban and myself, on a recent visit 
to the Isle of Wight, accompanied by Miss D'Urban, to whom, in commemoration, I 
have ventured to dedicate it. It is apparently very rare, and although we procured 
several specimens, not one had the shell, preserved. 

Size. — Axis, 4-20ths of an inch ; diameter, 3-20ths nearly. 

Locality, — Sconce. 



Helicina. — ^The shell described by Lamarck as Helicina dubia is found in the 
High Cliff sands, and at Barton ; it is, however, a Rotellay and will be described in its 
proper place. 



In order that this account of our Eocene pulmonated molluscs may contain all 
the species at present known, I subjoin the description of a shell acquired by me 
since the early part of this monograph was printed, and which I have referred to 
BulimuSy although the aperture is of a form unusualin that genus. 



No. 70. BuLiMUS HETEROSTOMUS. F. K Bdwards. Tab. XIV, fig. 1 a — d. 

B. testa parody conicd; spird elevatd, acutimculdy apice deciduo ; anfractibm septenis 
vel octonis, rotundatis, transversim regvlariter lineatis; lineis tenuissimis, numerom^ per- 
obliquis: apertmd rotundo^ovatd, periatomate reflexo. 

This shell has so much of the character and appearance of Truncatella, that I 
should be inclined to refer it to that genus ; but it is foimd associated with land and 
true fresh-water shells only, in a formation which does not present any trace of marine 
origin. The nearly circular aperture resembles that of Cycloatoma; the transverse 
lineation, however, is a character which, I beUeve, is not ever found in that genus. I 
have referred it to Brdimua, but with some hesitation. It is a small conical shell, with 
an elevated, tapering, pointed, spire, the apex of which is subject to decollation ; the 
seven or eight whorls of which it is formed, are rounded, separated by a deep suture, 
and ornamented with fine transverse raised lines, which are numerous, regular, and 
very obUque ; the aperture is roundedly ovate, apparently thickened within, and with 
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the margin slightly reflected. In specimens which have not attained the full size, the 
bases of the whorls are flattened and sharply angulated at the outer margins. 

This species appears to be well characterised ; it is separated by the striation 
and the form of the aperture, from the several small fossil species described by 
Lamarck and by Deshayes. 

Size,— Axis 3-lOths of an inch ; diameter not quite 3-20ths. 

Localities, — Sconce and Headon 'Hill ; apparently, it is very rare. 



I cannot close the present Monograph without noticing certain oviform substances 
which occur, rather plentifully, in the fresh- water formation at Sconce, as to the nature 
and origin of which various opinions have been entertained. I have been fortunate 
enough, however, to obtain lately, specimens which appear to me to remove all doubt 
on the subject, and to show conclusively that these substances are, in fact, the remains 
of the eggs of some animal. The condition in which they most usually occur, is that 
of casts formed of the same material as the rock in which they are imbedded ; they 
present great regularity of form, and resemble, in every respect, the internal cast of an 
egg. Occasionally only a hollow space, the impression of the egg, is foimd without 
the internal cast, and without the calcareous covering, which has been wholly absorbed; 
and sometimes, though more rarely, the covering of the egg itself occurs ; but in that 
case the calcareous matter has always been replaced by carbonate of lime, and in this 
state the inside is sometimes empty — sometimes it is filled with the matrix. The 
absorption of the calcareous matter, and its occasional replacement by carbonate of 
lime, are the conditions in which, as we have already seen, the testaceous remains of 
Mollusca imbedded in the same formation are frequently found. The hjrpothesis that 
these substances are the casts or remains of eggs, appears to me to be the only one 
by which the diflFerent states in which they are found can be satisfactorily explained. 
Where the egg has been broken, the cavity of the shell has been filled by the fluid 
matrix, and the internal cast is formed. The eggs may, in some instances, have been 
broken accidentally; but they appear almost universally to have been broken by the 
young animal on effecting its escape; for one end of the casts is free, smooth, and 
regular in form ; while the other end, apparently broken by the animal, is irregular and 
connected with the external matrix. If, on the other hand, the egg has been imbedded 
unbroken, only the cavity formed by it in the matrix remains; or if the covering of the 
egg is found, it is either quite empty, or small globules of the carbonate of hme, by 
which the shell has been replaced, are found attached to the sides. I assume therefore 
that the substances in question are the remains of eggs, but of what animals it is more 
difficult to determine. They are of different sizes, varying in length from 2-lOths of 
an inch to nearly two inches; in shape they are oval, rounded equally at both 
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Fig. 

1. Cyclotus cinctus. No. 67, jk?. 117. 

a. Back view of specimen with the shell preserved. 
h. Front view of a cast. 
c. Back view of ditto. 

2. Helix globosa. No. 16, je?. 63. 

a. Front view of a cast of a shell in an intermediate stage of growth. 

b. Front view of a cast of a young shell. 

c. Back view of an adult specimen with the shell partly preserved. 

d. Front view of ditto. 

3. Helix tropifera. No. 18, jo. 64. 

a. Front view of a cast. 

b. Upper surface of ditto. 

c. Under surface of ditto. 

4. Melampus tridentatus. No. 65, jd. 113. 

a. Front view. 

b. Back view 

5. Helix D'Urbani. No. 15,jo. 62. 

a. Front view, nat. size. 

b. Ditto, magnified. 

c. Under surface, magnified. 

d. Upper surface „ 

6. Helix omphalus. No. \%p. 65. 

a. Front view, natural size. 

b. Ditto, magnified. 

c. Upper surface, ditto. 

d. Under surface, ditto. 

e. Portion of a whorl, magnified. 
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7. Helix labyrinthica. No. 20, p. 67. 

a. Back view, natural size. 

b. Under surface, magnified. 

c. Back view, ditto. 

d. Front view, ditto. 

e. Portion of the whorl magnified. 

8. Helix Vectiensis. No. 14, p. 62. 

a. Back view, natural size. 

b. Under surface of a cast, magnified. 

c. Front view, magnified. 

d. Back view of a cast, ditto. 

e. Portion of the whorl, magnified. 

9. Pedipes glaben No. 66, jo. 115. 

a. Back view, nat. size. 
6, Ditto, magnified 
c. Front view, ditto. 

10. Helix occlusa. No. 17,;?. 64. 

a. Front view of a specimen with the shell preserved. 

b. Back view of ditto. 

c. Front view of a cast. 

d. Under surface of ditto. 
€. Back view of ditto. 

11. Cyclotus nudus. No. 68, jo. 117. 

a. Front view. 

b. Back view. 

12. Operculum of Cyclotus. 

a. View of the outer disc. 

b. Side view. 
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TAB. XL 

Fig. 

1. Bulimus politus. No. 24,/?. 73. 

a. Front view, natural size. 

b. Ditto, magnified. 

c. Back view, natural size. 

d. Ditto, magnified. 

2. Bulimus eUipticus. No. 23,//. 72. 

a. Front view 
3. Side view. 

c. Fragment of a large specimen in the Brit. Mus. 

d. Side view of a cast. 

e. Side view of a cast, young. 

/. Fragment from Primrose Hill. {B, tenuistriatuSy G. Sow.) 

3. Succinea imperspicua. No. 29./?. 81. 

a. Front view, natural size. 

b. Ditto, magnified. 

c. Back view, natural size. 

d. Ditto, magnified. 

4. Helix sub-labyrinthica. No. 21,/?. 69. 

a. Front view of a cast, natural size. 

b. Impression of the whorl, magnified. 

c. Back view, magnified. 

5. Helix Headonensis. No. 22, p. 70. 

a. Upper surface of a cast. Natural size. 

b. Ditto, ditto, magnified. 

c. Portion of the whorl of ditto, magnified. 

d. Front view of ditto, magnified. 

6. Clausilia striatula. No. 28,/?. 79. 

a. Front view of a cast of a young shell, nat. size. 

b. Ditto ditto, magnified. 

c. Front view of cast with parts of the shell preserved, nat. size. 

d. Ditto, ditto, magnified. 

e and ff. Views of casts of adult shells, showing the aperture, nat. size, 
/and A. Ditto ditto, magnified. 

7. Pupa perdendata. No. 26^ p. 77. 

a. Back view of a cast (shell partly preserved), natural size. 

b. Ditto ditto, magnified. 

c. Front view of ditto, natural size. 

d. Ditto ditto, magnified. 

e. Impression of the whorls in the matrix, magnified. 
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TAB. XII. 

Fig. 
1. Achatina costellata. No. 2b, p. 75. 

a. Back view of a cast. 

b. Side view of ditto. 

c. Front view of a specimen with the shell partly preserved. 

d. Back view of ditto. 

e. Front view of a cast. 

/. Ditto of ditto, shell partly preserved. Young shell, 
y. Back view of a cast of a young shell. 
L Front view of ditto, 
t. Back view, var. abbreviata. 
k. Front view, ditto. 

2. limnaea caudata. No. 30, p. 83. 

a. Side view. ^ 

b. Front view. 

c. Ditto, var. abbreviata. 

3. Limnsea longiscata. No. 32, jo. 85. 

a. Back view, intermediate state of growth. 

b. Front view, ditto. 

c. Front view, adult shell. 

d. Back view, ditto. 

e and y. Back views, var. distorta. 
/ and A. Front views, ditto. 
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TAB. XIII. 

Fig. 
1. Limnaea subquadrata. No. 41, jd. 92. 

a. Front view. 

b. Back view. 

2 and 3. Limnsea p)rramidalis. No. 31,/?. 84. 
«, a. Front views. 
by b. Back views. 

4. Limnsea sublata. No. 35, jo. 88. 

a. Side view. I 

b. Front view. 

5. Limnsea mixta. No. 36, p. 88. 

a. Front view, 
d. Back view. 

6. Limnsea tuinida. No. 39, jy. 91. 

a. Front view. 

b. Back view. 

7. Limnaea convexa. No. 42, p. 92. 

a. Front view, 
i. Back view. 

8. Limnaea fusiformis. No. 38, p. 90. 

a. Back view of specimen from Headon Hill. 

b. Front view, ditto. 

c. Back view of ditto. Var. deformis, intermediate size. 

d. Front view of ditto ditto adult shell. • 

e. Back view of ditto ditto ditto 

/, ff. Front views of shells from Sconce. Intermediate stage 
of growth. 

9. Limnaea columellaris. No. 40, jp. 91. 

a. Front view. 

b. Back view. 

10. Limnaea costellata. No. 43,;?. 93. 
a and b. Front views. 
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TAB. XIV. 

Fig- 

1. Bulimus heterostomus. No. 70, p. 119. 

a. Front view of a cast, nat. size. 

b. Ditto, magnified. 

c. Side view of ditto of the aperture, magnified. 

d. Impression of the whorls in the matrix, magnified. 

2. Velletia elegans. No. 64, jd. 112. 

a. View from above, nat. size. 

b. Ditto^ magnified. 

c. Side view, ditto. 

d. View of the aperture, ditto. 

3. Pupa oryza. No. 27, jp. 78. 

a. Side view, nat. size, 
d. Ditto, magnified. 

4. Limnsea sulcata. No. 33, jd. 87. 

a. Front view. 

b. Back view. 

5. Limnsea cincta. No. 45, jd. 94. 

a. Front view. 

b. Back view. 

6. Limnsea angusta. No. 46, jd. 95. 

a. Front view. 

b. Back view. 

7. Limnsea recta, No. 49, j». 96. 

a. Front view. 

b. Back view. 

8. limnsea gibbosula. No. 34, jt?. 87. 

a and b. Front views. 
c. Back view. 
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Fig. 

9. Idinnsea minima. No. 48, p. 96. 

a. Back view, nat. size. 

b. Front view, magnified. 

c. Back view, ditto. 

10. Limnsea fabulum. No. 44,/?. 93. 

a. Front view. 

b. Back view. 

11. limnsea tenuis. No. 50, jd. 97. 

a. Front view. 

b. Back view. 

12. limnsea ovum ? No. 37, jd. 89. 

a. Front view. 

b. Back view. 

13. limnaea arenularia. No. 47, p. 95. 

a. Front view. 

b. Back view. 

14. Craspedopoma Elizabethse. No. 69,jp. 118. 

a. Front view, nat size. 

b. Ditto, magnified. 

c. Impression in the matrix^ magnified. 

d. View of the base ditto. 

15. Ancylus? latus. No. 63^/?. 110. 

a. Side view, nat. sizq. 

b. View from above, magnified^ 



Digitized by 



Google 



Tab. XIV. 




Digitized by VjOt)(^lC 



Digitized by 



Google 



TAB. XV. 

Fig. 

1. Planorbis obtusus. No. 53,/?. 102. 

a. View of the upper disc (distorted specimen). 

b. Side view. 

c. Ditto (distorted specimen). 

d. View of the under disc. 

e. View of the upper disc. 

2. Planorbis platystoma. No. 56, jt?. 103. 

a. View of the upper disc, nat. size. 

b. View of the under disc, magnified. 

c. View of the upper disc ditto, 
rf. View of the aperture ditto. 

3. Planorbis oligyratus. No. 55, jd. 103. 

a, b. Views of the aperture. 

c. View of the under disc. 

d. View of the upper disc. 

e. View of the under disc of a cast. 

4. Planorbis rotundatus. No. 52, jp. lOQ. 

a. Side view showing the aperture. 

b. View of the under disc. 

c. View of the upper disc. 

5. Planorbis euomphalus. No. 51,jp. 99. 

a. View of the upper disc. Young shell. 

b. Ditto ditto ditto. 

c. Side view, showing the aperture in ditto. 

d. View of the under disc of ditto. 

6. Planorbis euomphalus. No. 51, ji?. 99. 

a. Side view of adult shell. 

b. View of the under disc of ditto. 

c. View of the upper disc of ditto. 

7. Planorbis discus. No. 54, ji?. 102. 

a. View of the upper disc, with the shell preserved (intermediate 

stage of growth). 

b. View of the under disc of a cast. 

c. Side view of a cast. 

d. View of the upper disc of a cast. 
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8. Planorbis lens. No. 57, p* 104. 

a. View of the upper disc, nat. size. 

b. Side view, magnified. 

c. View of the under disc, ditto. 

d. View of the upper disc, ditto. 

9. Planorbis Sowerbyi. No. 62, j». 108. 

a. View of the upper disc of a cast, nat. size. 

b. Ditto ditto magnified. 

c. Side view of ditto, showing the aperture, ditto. 

d. View of the under disc of ditto, magnified. 

10. Planorbis tropis. No. 58, jo. 106. 

a. View of the under disc, nat. size. 

b. Ditto ditto magnified. 

c. Side view of ditto ditto. 

d. View of the upper disc ditto. 

11. Planorbis hemistoma. No. 59, jt?. 106. 

a. View of the nnder disc, nat. size. 

b. Ditto ditto magnified. 

c. Side view of ditto ditto. 

d. View of the upper disc ditto. 

12. Planorbis elegans. No. 60, jd. 107. 

a. View of the under disc, nat. size. 

b. Ditto ditto magnified. 

c. Side view of ditto ditto. 

d. View of the upper disc ditto. 

13. Planorbis biangulatus. No. 61, jp. 108. 

a. View of the upper disc, nat. size. 

b. Side view of ditto magnified. 

c. View of the under disc ditto. 

d. View of the upper disc ditto. 
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PULMONATA. 121 

extremities, and although they are generally regular in form, as I have already stated ^ 
yet specimens occasionally occur more nearly spherical. The substance forming these 
casts is most frequently close and compact, like the rock in which they are embedded ; 
sometimes, although rarely, the cavity is partially filled with matter, apparently the 
same as the matrix, but more granular, and sometimes crystalline, as if due to 
percolation. 

I am aware that by some these substances are regarded as coprolitic ;* that by 
others they are considered to be the remains of seed vessels ; and, again, that by others 
their origin is attributed to the coccoons of insects ; and I am desirous that the opinion 
I have expressed should be received as a ^ggestion^ rather than as an induction from evi- 
dence which, it must be admitted, is inconclusive. As bearing, however, on the subject, 
and, if not supporting the view I have taken, at least presenting in some respects an 
analogy with the substances in question, I may refer to the instance of the eggs of 

^■^■iiiiAM. 1 Al 1 ff ^x^^ I-1-- -^ A : — 1 u — 1--: »• 



CORRIGENDA. 

In the head-lincsto sheets 17, 18, and 19, (p. 129, e/ ieq,),for " Polmontta/' read " Prosobrtnchiata." 
Page 126, line 10,/or " Cyprea," read " Cypres." 

„ 133, „ 14,/(w"fig8. 3a-^rf,"r«irf"fig8. 4 a— c." 

„ 134, „ 21, for " Basingstoke," read " Cuffel, near Basingstoke." 

„ 155, „ 28,ybr"(t.25),"r«wl"(t. 5.)" 

„ 155, „ 30, after the word size, insert, " axis, 1 in. and ^ths ; diameter J^ths of an inch." 

„ 158, „ 14,/or"fig8. 4 a— <?,"rearf"figs. 4 a— <;." 

„ 160, „ last line but one ; after axis, insert •' 2 inches, nearly ;" and after diameter, insert, " 1 in. and /jth. 

„ 168, „ 33,/or"figs. 2 a— *,"rttwl"figs. 3 a— *." 



^ With regard to the suggestion that these substances are coprolitic, it must be stated that the casts, 
some of which have been subjected by Mr. Morris to chemical analysis, do not present any trace of phosphate 
of lime ; the presumption, therefore, is against their being coprohtes of a carnivorous animal, and the constant 
i^ularity of their form, and the absence of carbonaceous matter, militate as strongly against the idea that 
they are fecal remains of an herbivorous animal. 

t Lyell's 'Principles of Geology,' 9th edit., p. 77 • Ansted's 'Geology,* vol, ii, p. 137. 
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PULMONATA. 121 

extremities, and although they are generally regular in form, as I have already stated^ 
yet specimens occasionally occur more nearly spherical. The substance forming these 
casts is most frequently close and compact, like the rock in which they are embedded ; 
sometimes, although rarely, the cavity is partially filled with matter, apparently the 
same as the matrix, but more granular, and sometimes crystalline, as if due to 
percolation. 

I am aware that by some these substances are regarded as coprolitic ;* that by 
others they are considered to be the remains of seed vessels ; and, again, that by others 
their origin is attributed to the coccoons of insects ; and I am desirous that the opinion 
I have expressed should be received as a mffffestion, rather than as an induction from evi- 
dence which, it must be admitted, is inconclusive. As bearing, however, on the subject, 
and, if not supporting the view I have taken, at least presenting in some respects an 
analogy with the substances in question, I may refer to the instance of the eggs of 
turtles found on the shore of the Isle of Ascension, embedded in a recent limestone 
formed of sand, comminuted shells, and corals agglutinated together.f A small mass 
of this rock, enclosing several eggs, is in the Museum of the Geological Society of 
London ; the cavities of the eggs are filled with the material forming the matrix, and, 
although the calcareous shell remains, we have only to imagine the eggs embedded 
under circumstances which would cause the dissolution and absorption of the cal- 
careous matter, and some of the very conditions in which the substances in question 
are found would be exactly represented. 

A series of these substances, showing the diflferent sizes and forms, is represented 
by the woodcuts in the next page. Those most commonly found are represented by figs. 
2, 3, 4, and 5 ; they present a close resemblance, both in size and shape, to the 
eggs of several of the recent fresh-water tortoises, and may be casts of eggs of some of 
the species of Trionyx or Emys^ which lived in the Eocene rivers or marshes. Those 
represented by figs 8, 9, and 10, may be casts of some of the HelicicUe. 

* With regard to the Buggestion that these substances are coprolitic, it must be stated that the casts, 
some of which have been subjected by Mr. Morris to chemical analysis, do not present any trace of phosphate 
of lime ; the presumption, therefore, is against their being coprolites of a carnivorous animal, and the constant 
regularity of their form, and the absence of carbonaceous matter, militate as strongly against the idea that 
they are fecal remains of an herbivorous animal. 

t Lyell's 'Principles of Geology,* 9th edit., p. 77. Ansted's 'Geology,* vol. ii, p. 137. 
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Fig. 1 — 10. Oviform BubstanceB of the differeDt bizcb found in the freeh-water limeBtone at Sconce, in 

the Isle of Wight. 
„ 1 1 . An oviform embedded entire, in which the outer covering has been abBorbod and replaced 

by carbonate of lime ; the cavity empty. 
„ 12. An oviform in a condition similar to No. 1 1, excepting that the cavity is partly fiUed with 

crystals of carbonate of lime. 
,, 13. The impression left in the matrix by an oviform embedded entire, the outer covering of 

which has been absorbed. 
„ 14. The internal cast of an oviform of which the outer covering has been absorbed. 
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ORDER— PBOSOBBJNCfflJTJ. M. Edwards. 

Pectinibbanchiata, Cuvier. 
tubulibsanchiata, „ 
scutibsakchiata, „ 
Cyclobbanohiata, „ 
Paracephalophoba bioica, De Blainville. 

To the free-air-breathing gasteropods succeed those which breathe, by means of 
gills, the air diffused through the water in which they live. In them the head is more 
or less fully developed, and the mouth is furnished with a riband-shaped tongue, 
armed with numerous series of teeth, which present great varieties of form and 
arrangement. In some cases the animals are hermaphrodite, the sexes being united 
in the same individual, but in by far the larger proportion the sexes are distinct ; with 
very few exceptions, they are all oviparous. In the larva state they are always 
furnished with spiral shells, which, in some cases, as the animals approach maturity, 
become rudimentary or altogether disappear ; but more generally the shells become 
largely developed, so as to contain the whole animals within them. The respiratory 
organs exhibit many differences in structure and position, and these varied conditions were 
adopted by Cuvier as ordinal distinctions in the systematic arrangement proposed by him. 
De Blainville, on the other hand, availed himself of the modifications in the repro- 
ductive apparatus, and divided his second class ^^paracepAalqpAora,'' into the sub-classes 
dioica, in which the male and female sexual organs are in different individuals, and 
monoica, in which the two sexes are united in the same individual. To these he added 
a third division, hermaphrodita, in which he described the generative apparatus as 
female only, a modification the existence of which subsequent investigation has 
disproved. It appears, however, by the observations of Milne Edwards, that the 
water-breathing gasteropods form two natural and well-defined divisions, which that 
eminent naturalist has called respectively, opistUohrancUata and proaobranchiata, from 
the position of the gills in relation to the heart.* In the first of these divisions, which 
corresponds with the nudibranchiata^ testibranchiata^ and inferobranchiata of Cuvier, and 
with the monoica and hermaphrodita of De Blainville, the respiration is effected by 

♦ Etym. oifiaQt (in the after part, behind), and ir^itoov vel irpwaor (advanced, pushed forward), 
respectively prefixed to fipayx^o, (the gills). 
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124 EOCENE MOLLUSCA. 

arborescent or fasciculated gills, which are not enclosed in a special cavity, but are 
more or less completely exposed, either on the back or on the sides towards the hinder 
part of the body. The reproductive apparatus is hermaphrodite (not in the sense used 
by De Blainville, but meaning that the sexes are united in the same individual), and 
the shell is either wanting or is merely rudimentary in the adult state. In the second 
division, the abdomen, which is developed proportionately with the cephalic and 
locomotive masses, is always protected by a shell, generally of sufficient size to contain 
the whole animal. The mantle forms over the cervical region a vaulted chamber, more 
or less capacious, in which the branchiae are lodged and the excretory orifices are placed. 
The reproductive organs, male and female, are borne by different individuals. This 
division comprises Cuvier's four remaining orders of the branchifera^ and corresponds 
with De Blainville's sub-class dioica. The branchiae are composed of simple and par- 
allel plates, arranged, somewhat like the teeth of a comb, along a vascular stem, and, 
for the most part, are placed obUquely across the back, or are attached to the right 
side of the neck. 

In some genera in this order, the edge of the mantle is prolonged into a canal or 
siphon, which can be extended at pleasure, so as to permit the free passage of water 
into the branchial chamber, while the animal itself remains within the shell ; and where 
this siphon exists, the front of the aperture of the shell presents a notch, or is produced 
into a channel in which the siphon rests. In other genera the respiratory siphon is 
altogether wanting, or its place is suppUed by a lobe developed from the neck, and in 
these genera the aperture is without the anterior notch or channel. Sometimes a 
posterior tube exists with a corresponding notch or canal in the shell ; but the function 
of this posterior tube is simply to provide for the more easy efflux of water or the 
ejection of the anal excretions from the branchial chamber. The head of the 
prosobranchiate gasteropod is provided with tentacles, which serve as organs of touch, 
and probably of smell, and with a proboscis which in some genera is retractile or 
exsertile. The eyes, with which organs all are endowed, are generally placed either 
at the bases, or on the extremities, or the sides of the tentacles ; but in some genera 
they are carried on pedicels specially appropriated for them. 

The presence or absence of the respiratory siphon has been used for the subdivision 
of the present order into two sections : 1st, Siphonostomata^ corresponding with De Blain- 
ville's order siphonobranchiatay and comprising such of the prosobranchiata whose pro- 
boscis is retractile, and the margin of whose mantle is prolonged into a siphon, and whose 
shell is, consequently, notched or produced into a channel in front : and 2d, Hohatomata^ 
consisting of those in which the proboscis is not retractile, and the animal not being 
provided with a respiratory siphon, the aperture of the shell is entire. The genera 
comprised in the first section are all zoophagous, and are inhabitants of the sea or of 
brackish water ; those in the 2d section are, for the most part, ph3rtophagous ; the 
greater number live in salt or brackish water ; some, however, are inhabitants of fresh 
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water. This subdivision, although very convenient, is not, as Mr. Woodward* remarks, 
altogether satisfactory ; inasmuch as several genera occur among the holostomata in 
which the proboscis is retractile, or the shells are notched or furnished with an anterior 
canal. 

By far the greater part of the present order are furnished with an operculum, but 
many are without that protection. 

Since Loven published the result of his examination of the dental apparatus of 
Mollusca, much attention has been paid to the subject, and great importance is attached 
to the condition of the lingual teeth. But the assistance derived from this character, 
however valuable it may prove to malacologists, can be available indirectly only to the 
palaeontologist. 

y — Ctprjeid^. 
Genus 20th. CypRJEA.f Linn. 1740. 

Peuibglxjs, AdoMOHy 1757; Be Blainville, 1825. 

Ctpbjba, Lamarck, 1801 ; De Blainville, 1825. 

Cypbba, Mont/., 1810. 

CocciNELLA, Leaeh, 1820. 

Tbfha — Cypbovxjla — LUPONU, Oray, 1830. 

Gen. Char. — Shell oviform, oblong or sub-globular, convolute, enamelled, generally 
smooth, sometimes pustulous, transversely ribbed, or cancellated : spire short, depressed 
visible only in the young state, when adult, concealed by the enamel ; aperture long, 
narrow, terminating at each extremity in a short canal ; outer lip inflected^ crenulated ; 
inner lip crenulated. 

The animal of Cyprsea has a broad, sub-lunate head, terminating in a short retractile 
muzzle, and bearing long subulate tentacles on bulgings, at the outer bases of which 
the eyes are placed. The foot is broad, truncated in froiit, pointed, and sometimes 
much produced behind ; the mantle terminates in a siphon in front, and the lateral 
margins, as the animal approaches maturity, expand into lobes, generally equal, 
but frequently more or less unequal^ and which can be extended at pleasure^ so as 
entirely or nearly to cover the shell, the edges meeting on the back or on the right 
side, according as the lobes are equal or unequal. By these lobes is deposited the 
testaceous matter which forms the enamel-like covering of the shell, characteristic of 
the family ; the line of juncture being usually indicated, in recent cowries, by a groove 
or a streak of a fainter colour. The outer surfaces of the lobes are generally covered 

* 'A Manual of the MoUusca,' p. 122. 

t Etym., from Cypris, one of the names of Venus. 
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with filaments, sometimes with numerous papillae^ and in some instances they are 
smooth. The branchial organ consists of a single plume, and the dental apparatus is 
composed of a series of rows of teeth, each row formed of one broad uncinated central 
toothy and three hooked lateral teeth on each side. 

In the young state, the Cowry presents a very different appearance to that which 
it ultimately assumes. In the early stage of growth the outer lip is thin, sharp, and 
simple, neither involute nor crenulated ; the aperture is wide and effuse in front, and 
the spire is well-marked. In this state the shell is quite smooth, and without the 
enamel and coloration which subsequently form its chief beauty. 

Various generic divisions of the Cypraea have been proposed by different authors ; 
but they appear to depend mainly on conchological distinctions, the animals, in so far 
as they are at present known, not presenting essential differences from the true 
Cyprsea ; and these genera, therefore, are more usually regarded as sections merely 
of the present genus. A slight variation in the dental apparatus, and the papillose 
surface of the lobes appear to distinguish the genus Trivia^^ the only section of the 
present genus which is represented in our Eocene Fauna. 

As a genus, the living Cowries have a wide range, extending from the shores of 
Greenland to the equator. The largest and most beautiful species are, however, 
inhabitants of the tropical seas, where they are found in shallows under coral-reefs or 
rocks. Upwards of 150 species have been figured and described ; of these one species 
only {Cyp> Europaa), is found on our coasts. 

In the fossil state, a few species, referred to this genus, from the upper cretaceous 
formations in Pondicherry, at Martignes (Bas du Rhone), and at Faxoe, in Denmark, 
have been described by Professor E. Forbes, Matheron, and Sir C. Lyell ; but in the 
eocene and subsequent formations, the genus has a much larger development. From 
the lower and middle beds of the Paris Basin, twelve species have been described by 
Lamarck, Deshayes, and Melleville; from the miocene and more recent beds of 
Touraine, Dax, and Bourdeaux, and the pleiocene formations of Piedmont and Turin 
nearly seventy species have been described by Dujardin, Grateloup, Brocchi, Basterot, 
Sismonda, and others ; and from the Crag of England, and the synchronous deposits 
in Belgium, several other species have been described by MM. Sowerby, Searles Wood, 
Nyst, and Philippi. Of the English eocene Cyprseae, five species only have hitherto 
been described ; to these I now add four new species, three of which belong to the 
section Trivia. 

No. 71. Cyprjba inflata. Lamarck. Tab. XVI, fig. 4«, b. 

CyprjEa INPLATA, Buriin. 1784. Oryct. dc Bruxelles, t. 17. fig. T. 

— — Lamk, 1802. Ann. du Mus., vol. ii, p. 389, No. 2, vol. vi, t. 44, fig. 1. 

* Messrs. Adams* 'Geneva of Recent MoU.,' vol. i, p. 264. 
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CYPRiEA INFLATA, Lamk, 1822. Hist, nat., vol. vii, p. 407, No. 11. 

— — Brogn. 1823. Sur les terr. tert. &c. du Vicent. p. 62. 

— — Befr. 1826. Diet, des Sci. nat., vol. xliii, p. 35. ~ 

— — Bronn. 1831. Ital. Tertiargeb. &c., p. 15, No. 33. 

— — Gray. 1832. (Add. to Mon. Cyp.). Zool. Journ., vol. iv, p. 76, No. 30. 

— — Desk. 1824—37. Desc. des Coq. foss., &c., vol. ii, p. 724; t. 97, 

figs, 7, 8. 

— — ? Galeotti. 1837. M^m. sur la const, g^g. &c. de Brab., p. 148, No. 69. 

— 0TIP0BMI8, ? OaleotH, 1837. M^m. sur la const, g^g. &c. de Brab., p. 183, No. 12. 

— INFLATA, INyst. 1843. Coq. &c., de Belg., p. 607. 

— — Sowerby, 1850. Dixon's (Jcol. &c, Snss., p. 108, t. 8, figs. 4-5. 

C. testa ovatd, inflatd, antice attenuatd^ postice mb-obtusdy lavi : aperturd elon^atd, 
angustdy jlesouosdy basi dilatatdy vix ematginatd; columelld obsolete plicato-dentatd ; labro 
incrassato, extus sub-marginatOy intus regtdariter dentatOy antice compresso. 

Shell ovate, ventricose, swelled out in the middle, attenuated in front, rather 
obtuse behind, smooth : aperture elongated, curved, narrow, but somewhat wider in 
front, where it terminates in a short wide canal, obscurely notched. The outer lip 
much produced, and the posterior extremity bent suddenly towards the apex of the 
spire, forming between it and the posterior extremity of the body-whorl, an oblique 
narrow groove, which represents the posterior canal found in some of the Cjrprseae ; 
the outer lip thickened, depressed on the surface, flattened in front on the inner 
surface, where it joins the anterior canal, and presenting a prominent ridge along the 
outer margin ; the teeth, which are short and placed on the inner edge only, become 
obsolete on the flattened part of the lip. The columella presents four or five obhque 
folds in front, and is obscurely dentated behind. 

This Cyprsea occurs rather numerously in the calcaire grossier ; our English specimens 
are generally of a larger size than those found in the French formations. 

^ze. — Axis, 1 inch and 5-lOths, nearly; diameter, 1 inch: occasionally larger 
specimens occur. 

Localities. — Bracklesham Bay, where it is common ; but the specimens are generally 
distorted. French: Grignon, Fames, Mouchy, Amblainville, Thury-sous-Chaumont, 
(fide D'Orb.) The species is recorded by Brogniart and by Bronn as occurring at 
Ronca (Vicent.) but the identity is questionable. Casts of Cyprseae occur in the 
sands of Rouge-Cloitre, St. Josse-ten Noode, Groenendael and Orp-le-Grand, in 
Belgium, which also have been referred, although with doubt, to the present species. 
The shells from Dax and St. Faul, which were described by Grateloup as belonging to 
C, inflattty appear to belong to a distinct species, which D'Orbigny has named 
C. pseudo-inflata; and the shells from the Fiacentin, referred by Brocchi to this species, 
also appear to be distinct, and have been described by Sismonda under the name 
C. lahrosa. 
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No. 71*. Cyprjea oviformis. Sowerhy. Tab. XVI, f. \a — «. 

CYPEiEA 0VIP0EMI8, Sow. 1812. Mm, Con., vol. i, p. 17, t. 4, 3 lower fig. 

— — Befr, 1826. Diet, des Sei. nat., vol. xliii, p. 40. 

OvuLUM BETUSUM, S(no. 1834. (Wetherellon Hampstead Heath Well,) Geol. Trans., 2d. Series, 
vol. V, p. 136, t. 8, fig. 19. 
Non Cypkjei. ovipobmis, GaleotH. 1837. M^m. sor la const, g^. &c. de Brab., p, 183, No. 1 2. 

C. testa sud'fflo6osd, antice attenuatd, lavi : aperturd poatice elongatd^fiexuo%d^ angm- 
tissimd, antice latiori, ewtremitatibus canaliculatd^ ad basin emarginatd; labropoatice et in 
medio compresso et incrassato, antice acuto, ewpanso, extua marginato, intus regtdariter 
dentato; labio antice compressor in callum fastigiosum ad basin tendentem lateraliter 
ewpanso ; columella plantdatd^ antice concavd, dentato-plicatd. 

Shell sub-globose, narrowing gently towards the base, where it is produced into a 
short wide beak or canal, slightly notched in front, smooth : aperture elongated, curved, 
very narrow, but expanding a little before it enters the anterior canal ; the outer lip 
prolonged at the posterior extremity, thickened ; compressed until nearly opposite the 
wide part of the aperture, where it becomes thin and elevated, and is flattened on the 
inner surface ; a narrow raised border, more or less prominent in different individuals, 
runs along the outer margin, and joins the thin elevated part of the lip. The teeth 
are numerous, short, not extending beyond the inner margin, and almost obsolete on 
the anterior part of the lip. The inner lip, towards the front, expands into a narrow 
ridge-like prominence, which extends to the very base ; and at the posterior extremity 
rises into an angular callus, forming the left wall of the posterior canal. The columella 
is flattened, hollowed towards the front, and covered with numerous slender pliciform 
teeth. 

The projecting margins, imparting to the fix)nt of the aperture the resemblance of a 
wide trough, form a character by no means common among the Cypraeae ; it is found, 
although not so prominently, in C. exerta (Desh.), a species from the sables infe- 
rieurs of the Paris Basin, and in the English C. Bartonensis. A short and very globose 
variety (fig. Id) occurs at Whetstone, in which the projecting margins are farther 
apart, and the trough, consequently, is wider than in the type. The specimen figured, 
which is from Mr. Wetherell's collection, has lost part of the anterior canal. 

In the young state, this Cyprsea is almost pyriform, being much more produced and 
attenuated in front ; and it is covered with very numerous transverse raised lines, 
traversed by sharp, perspicuous lines of growth; the aperture is much lengthened and 
curved at the posterior extremity, wide, and very effuse in front, and the columella is 
twisted. In this state it has the appearance of an Ovula, and, in fact, an immature 
individual of the species obtained by Mr. Wetherell, from the well sunk at the Lower 
Heath, Hampstead, has been described by Mr. Sowerby as Ovulum retusum. A selection 
from the beautiful series of specimens in Mr. Wetherell's cabinet, with the aid of some 
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specimens in my own collection, enables me to show that the Ovulum reiusum is> as I 
have stated, only the young shell of the present species. The shells represented by 
fig. \e, 1/, and 1«, are young Cyprseae, in the first stage of growth, without teeth on 
either lip, and before the outer lip has become involute, but presenting the transverse 
lineation of the so-called Ovulum retumm, fig. li, being, in fact, taken from one of the 
original specimens so described. In the next specimen, fig. ly, the shell has apparently 
attained the second or intermediate stage, the columellar teeth having been formed, 
and the lateral expansion of the left lip having commenced; and we find these 
characters associated with the transverse lineation. The specimen, fig. 1/*, is a fully 
formed shell of C. oviformis^ in which, a portion of the shell having been broken away, 
the interior volutions, exhibiting the transverse lineation, are disclosed. 

Size. — Axis, 1 inch and 3-lOths; diameter, 1 inch. 

Localities, — Primrose Hill, Highgate, Hampstead, Haverstock Hill, Copenhagen 
Fields ; Bamet, Whetstone, Potter's Bar, Sheppey. 



No. 72. Cyprjsa Bowerbankii. Sotcerby. Tab. XVII, fig. \a—d. 

Cype^a 0VIP0BMI8, Sow. (1812.) Min. Con., vol. i, p. 17; t. 4, upper fig. 

— BowEEBANKii, iSow. (1850.) Dixon's Geol. &c.. Suss., pp. 108 and 189, t. 8, 
figs. 1 and 2. 

C. testa ovifomii^ ventricosd, lavi : aperturd anguatdy arcuatd^ antice sud^efusd, late 
emarffinatd; labro injlexo, marginato^ postice producto, antice compressOy dentato-plicato, 
dentibm anterioribus elongatis ; columeUd dentatd, dentibus anticis pliciformibm ; denti 
prima magnd^proeminentiy rotundatd. 

Shell egg-shaped, ventricose, smooth : aperture curved, narrow, effuse in front, 
without a posterior canal, and widely but not deeply notched at the base ; outer lip 
incurved, produced posteriorly, flattened towards the front; teeth on the flat part 
elongated, oblique ; the anterior tooth on the columella large, round, prominent, and 
very oblique. 

The specimen represented by fig. \a and 13, and for the use of which I am indebted 
to Mr. Sowerby, is the Highgate shell, from which the upper figure in tab. 4 of 
* Mineral CJonchology,* was taken ; it has not attained maturity, the teeth not being 
formed on the outer lip. It will be seen that the aperture in fig. \b is wider in front 
than that in fig. It?, which is taken from a fully grown shell : this difference is to be 
attributed partly to the immature state of the outer lip of the specimen, and partly to 
the front of the columella being represented vvrith a curve too deep. In other respects 
the Highgate shell agrees with those from Bracklesham Bay. The figs. \c and \d, 
are taken from specimens which form part of the late Mr# Dixon*s collection. 

•17 
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According to the strict rules of nomenclatune, the specific name om/ormis ought, 
perhaps, to be retained for this shell ; but the species which occurs not unfrequently at 
Highgate and the neighbouring localities, and which is figured on the same plate, is 
so generally known as C. ovi/ormia, that I have applied the name to that species. 

Size. — Axis, 3 inches and 1-lOth; diameter, 2 inches and 2-lOths. 

Localities. — Highgate, where it is very rare ; Bracklesham Bay, where it is not 
uncommon. 



No. 73. Cyprjea globularis. F. E. Udwards. Tab. XVI, fig. 3flr, b. 

CYPRiEA GLOBOSA, J. Sow. 1850. Dixon's G^eol., &c., Sussex ; p. 189, t. 8, fig. 3. 

C. testa glohosd, Icevi, antice rostratd, vix emarginatd; aperturd suh-rectd, angustd^ 
postice sub'Canalicidatd ; labro inflexo^ compressor intiis dentato, dentibus numerosis, fere 
equalibus ; columelld dentato-plicatd, antice compressd. 

Shell globose, smooth, with a short, straight, rather narrow canal ; scarcely notched 
in front; aperture nearly straight, narrow, terminating posteriorly in an obscure 
canal; outer lip broad, compressed, curved inwards, with numerous regular teeth, 
nearly equal in size, placed on the inner edge ; columella furnished with numerous 
pliciform teeth. 

The nearly globular form and short narrow beak of this exceedingly rare Cyprsea 
distinguish it from all its congeners. The specimen from which the figures are taken 
forms part of Mr. Dixon's collection, and is, I believe, unique. The specific name 
proposed by Mr. Sowerby having been previously used by Dujardin for a different 
species from the Faluns of Touraine, I have substituted the present name for it. 

Size. — Axis, nearly 2 inches; diameter, 1^ inch. 

Locality. — Bracklesham Bay. 

No. 74. Cypr^a Bartonensis. F, E. Edwards. Tab. XVII, fig. &a—b. 

C. testdovatd, ventricosd, subtus depressiusculdy antice attenuatd, lavi ; spirdprominuld, 
vix obtectd^ sulco obscuro circumdatd : aperturd lineari, angustissimd, antice latiori, postice 
ehngatdy utrdque extremitate sub-rost^atd et emarginatd; labro extus marginatOy antice 
compresso, regvlariter dentato ; columelld subrectd, planulatd, antice concavd, dentato-plicatd, 
dentibus postids elongatis. 

Shell ovate, ventricose, flattened beneath, attenuated in front, rather obtuse behind; 
spire somewhat elevated, scarcely concealed by the enamel, and encircled by an obscure 
sulcus formed by the suture : mouth nearly straight, very narrow, a little wider in 
front, produced behind, and presenting at each extremit/ a short canal, slightly notched ; 
outer lip broad, thickened, so as to form a curved raised border along the outer 
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margin, flattened towards the base, and furnished with numerous regular teeth, of which 
the posterior ones are pliciform. The anterior canal is defined by an obscure, nearly 
vertical plait on the outer lip, and a curved elevated plait at the base of the columella ; 
inner lip thickened, and spread out at the base, forming a prominent callus towards 
the front of the whorl, plicated along the whole length on the inner margin, and 
produced at the posterior extremity into a bluntly pointed projection which forms the 
left wall of the posterior canal. Columella nearly straight, flattened, and presenting 
towards the front end, a deep three-sided concavity connected with the body whorl by 
a short, wide depression ; columellar teeth pliciform, the posterior ones longer and 
more oblique than the others. 

This species, the prettiest of the English Eocene cowries, resembles C. mediae (Desh.) 
more closely, perhaps, than any other of the fossil Cyprseae ; but the elevated spire, the 
anterior callus, and the strongly marked posterior canal impart to it a distinct 
character. 

Size.— kxv&y rather more than 1 inch: diameter, T-lOths of an inch nearly. 

Locality. — Barton, where it is not very common. 



No. 75. Cypr^a tuberculosa. Dudos. Var. Coombii. Sowerby, Tab. XVI, 
fig. 2, Tab. XVII, fig. 5. 

OVTLA TCBEBCULOSA, DucloB. 

Cypr^a Deshayesii, Gray. (1832). (Add. to Mon. Cypr.,) Zool. Joarn., yol. iv, p. 83, 
No. 64*. 
_ _ G. SwD. (1832). (Notes on Gray's Additions to Mon. Cypr.,) Zool. 

Joarn., vol. iv, p. 221. 
Otxila tuberculosa, 2>e»A. (1824-37). Desc. des coq. foes, &c., vol. ii, p. 717, t. 96, ^^. 16, 
t. 97, fig. 17. 
— — DmA. (1844). 2d edit. Jjam. Hist, nat., vol. x, p. 478, No. 3. 

Ctprjea Coombii, J. Sow. (1850). Dixon's Geol. &c., Sussex, pp. 108 and 188, t. 8, fig. 6. 
OvoLA TUBERCULOSA, UOrh, (1852). Podrome de Paleont., vol. ii, p. 314, No. 297. 

C. testa maffnd, trigondy ventricoady laviy dorso aliquando tuberculatd, subtm plamclatd : 
aperturd elongatd, anffustissimd, fere edentuld, arcuatd, antice latiori, utrdque ewtremitate 
canaliculatd ; canali posteriori ad spiram refiewo, canali anteriori recto : lahro compresso 
postice ewsertOy suh-auriculi/ormi, lateraliter eapanso. 

Shell large, trigonal, ventricose, smooth, sometimes presenting one or two tubercles 
on the back ; base flattened, posterior end very broad, flattened, almost truncated : 
aperture elongated, curved, very narrow, rather wider in front, nearly if not altogether 
toothless, with a wide canal at each extremity ; the anterior canal straight, the posterior 
one curved and bent upwards towards the spire ; outer lip broad-edged, expanding at 
the posterior extremity into an ear-shaped projection. 
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The French specimens of the Cypraa tuberctdosa are smaller and less triangular in 
form than our English shells ; and the flattened posterior extremity is circumscribed 
by two lateral callosities which rise, one on each side, towards the back. This 
singular character, which forms a prominent feature in the specimen figured by 
M. Deshayes, and which I am assured by that gentleman is constant in the French 
shells, is wanting in the very few English specimens I have seen. Notwithstanding 
these di£ferences, the English shells present such close affinities to the French 
specimens, that they must be regarded rather as a strongly marked local variety than 
as a distinct species. The dorsal tubercles, from which the specific name is taken, are 
stated by Mr. Sowerby not to be a constant character ; they certainly appear to vary 
much in size and position, for in the figure and description given by M. Deshayes 
they are represented as of considerable size, and as ranged longitudinally about the 
middle of the shell; while in Duclos^s original figure, they appear to be much 
smaller, and are placed transversely near the posterior extremity. The EngUsh 
specimen now figured, presents an even surface ; but one, formerly in Mr. Bowerbank*s 
museum, and which, unfortunately, has fallen to pieces, had a single large tubercle 
near the middle. 

With regard to the genus to which this singular shell should be referred, a difference 
of opinion exists. The absence, or nearly obsolete condition, of the columellar teeth 
would seem to require that it should be placed, as in fact all the French authors have 
placed it, among the OvuIcb; but the pyriform shape, the aperture, and the general aspect 
of the shell belong rather to Cypraa, Dr. Gray has pointed out the analogy between 
it and the tuberculated variety of the recent C. mus, and asserting in fact, that 
M. Deshayes*s specimen has a very few obscure teeth on the lips, he has stated that, in 
his opinion, the shell is evidently a cowry, an opinion from which Mr. George Sowerby 
has not dissented. On this authority, I have retained the shell in the present genus, 
of which, as Mr. James Sowerby has suggested, it may form with C. mtcs, a sub-genus. 

Size. — Axis, 6 inches and 6-lOths; diameter, 5 inches. 

Localities. — Bracklesham Bay, where it is rare. French: Retheuil, Cuise-Lamotte, 
Pierrefonds, (Oise), (fide D'Orb). 

Section — Trivia. 

No. 76. CYPRiBA PLATYSTOMA. F. E. Edwatds. Tab. XVII, fig. la—f. 

C. teetdparvd, ovato-odlon^d, ventricosd, antice attenuatd, transversim lineatd, apice 
elevato ; lineis angvlods, numeroais, reffularibus^ 8ulco dorsali perspicuo, mediano, interruptis; 
spatiis inter tineas concavis ; aperturd latd^ postice sub-productd, Jieancosd, canalictdatd, 
antice brevi IcUoque canali eweunti, viw emarffinatd; labro ewtils late raarginato^ in medio 
leviter arcuato. 

Shell small, ovately oblong, ventricose, attenuated in front, almost pyriform ; trans- 
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versely ridged; apex elevated; ridges slender, sharp-edged^ numerous, (18 to 20), 
regular, interrupted by a dorsal sulcus; the spaces between the ridges regularly 
concave ; aperture wide, with parallel margins, somewhat produced and curved behind, 
terminating in a short, wide canal, and slightly notched in front ; the outer lip, towards 
the middle, is curved correspondingly with the shape of the body- whorl, and presents a 
wide but not much raised border along the outer edge. The dorsal sulcus, which is 
very distinct, becomes wider and deeper at each extremity. The transverse ridges arc 
more numerous on the right lip than across the back, as several short ones rise out of 
the aperture, which scarcely extend beyond the outer margin. In the young shell, 
(fig. la — c), the right lip is obscurely dentated towards the front, but is otherwise 
smooth ; it presents a raised border along the outer edge. 

Size. — Axis rather more than 4-lOths of an inch ; diameter, 3-lOths of an inch. 

Localities. — HighcliflF, and Alum Bay : (Strat. No 29, Prestwick). 



No. 77. CYPRiEA Wethbrellii. F. E. Edwards. Tab. XVII, fig. 3a— rf. 

Ctpe^a PBDicuLUS? Wehit. (Observations on the strata over the Chalk, &c.,) Geol. Trans., 
1st 8er., vol. ii, p. 204. 

C. testdparvd^ mb-ghbosd^ transversim lineatd; lineis tenuidus, numerosis; stdco dorsali viw 
conspicuo non interrujptis; aperturd sub-mediand, leviter arciuitd, posHce productd, sub- 
canalictUatd. 

Shell small, nearly globose^ slightly attenuated in front, transversely ridged ; ridges 
thin, angular, not interrupted by the obscure dorsal sulcus, few in number as they 
emerge from the aperture, but becoming numerous by the bifurcation of some, and by 
the appearance of new ridges between others ; aperture nearly central, narrow ? 
slightly curved, produced behind, forming a short wide canal ; outer lip ? 

The specimen of this Cyprsea from which the description and figure are 
taken is imperfect ; the outer lip and the front of the columella are both broken, and 
the shelly matter on part of the back is decomposed, exposing a cast in the pyrites with 
which the interior of the shell is filled ; but the posterior extremity of the outer lip 
and the triangular elevation which formed the left wall of the posterior canal remain. The 
continuation of the transverse ridges across the back of the shell, uninterrupted by the 
dorsal sulcus, is plainly shown. 

This Cyprsea is one of the many additions to our Eocene Fauna for which we are 
indebted to the indefatigable zeal of Mr. Wetherell, with whose name I designate the 
species. The specimen ftt)m which the figures are taken, was found in one of the 
cuttings made at Whetstone, on the formation of the Great Northern Railway. 
Another, and apparently a younger, specimen was also obtained by Mr. Wetherell 
from the railway cutting at Primrose hill. 
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Among the fossil Cyprseie found in the Paris basin, is one belongmg to the present 
section, which Lamarck considered to be identical with the recent Cyp.pediadus, but 
which, M. Deshayes, in his ' Description des coquilles fossiles/ &Cm has shown to be 
distinct, and has named C. Lamarckii. Mr. Webster {be. cit.) has recorded a fossil 
cowry as occurring at Highgate, and at Stubbington, which he also refers to C.pediculus. 
I have not met with any Cypraea belonging to this section, either from Stubbington or 
Bracklesham Bay ; but it is not improbable that the Highgate specimen mentioned by 
Mr. Webster belonged to the present species^ which, however, is more globose than 
C, Lamarckii, with a wider aperture, and more numerous transverse lines. 

Size. — Axis, rather more than 3-lOths of an inch ; diameter, 3«10ths of an inch. 

Localities. — Whetstone, near Bamet ; Primrose-hill. 



No. 78. Cypr^a Prbstwichii. F. E. Edwards, Tab. XVII, fig. 2a— c. 

C. testa parody ovato-oblongd^ ventricosd, antice attenuatd, caTudiculatd, viw emarginatd^ 
tranwersim lineatd; lineis numerosis, tenuibm, irrepdaribtis, sulco dorsaliy sud-mediano, 
obscuro^ interruptis ; aperturd angustd, lineari ; lahro involuto. 

Shell small, ovately oblong, ventricose, attenuated towards the anterior extremity, 
with a short canal, slightly notched in front, and covered with transverse ridges, 
interrupted on the back by an obscure, nearly medial sulcus ; ridges slender, sharp- 
edged, numerous (18 to 20), irregular ; aperture linear, narrow ; outer lip incurved. 

This Cyprsea is not so pyriform as C. platy stoma ; the apex is not so elevated, the 
transverse ridges are less regular and not so numerous, particularly over the outer lip ; 
and the aperture is linear without any posterior curve. The more globose form, the 
elongated aperture, and the posterior canal of C. WefAerelH, distinguish it from that 
species. 

I am indebted for this cowry to Mr. Prestwich, to whom I have dedicated it. 

Size. — Axis, rather more than J of an inch ; diameter, 2-lOths of an inch. 

Locality. — Basingstoke . 



Genus 21st. Ovula. Bru^iere. 1792. 

Ahphiperas, Oronatfius, 1781. 

LiciUH, Humphrey, 1797. 

Cyphoma, Bolten, 1798. 

Ovula, Lamarck; Cuvier; Ferruasac; Deshayes; G. B, Sawerby; ^c. 

OvuLUS, Mant/.y 1810. 

Calpurnus, Mont/., 1810.' 

Ultimus, lfon(/*., 1810. . 
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ScTHMiA, Leach, 1819. 
SiMMiA, Risso, 1826. 
Calpurna, Fleming, 1828. 
VoLVA, Fleming, 1828. 
Cyprjella, Swaineon, 1840. 
Carinsa, Swainaan, 1840. 
Sect. VoLVA, Bolten, 1798. 
Radius, Mont/., 1810. 
Radius, Schum., 1817. 
BiROSTRA, Swaineon, 1840. 

G^e». CUflr. — Shell ovate, gibbous, more or less attenuated or produced, and 
emarginate at each extremity ; smooth, convolute upon a nearly horizontal plane ; spire 
concealed : aperture longitudinal, elongated, narrow behind, more expanded in front ; 
outer lip generally inflected, thickened, denticulated ; inner lip smooth. 

The Ovulse present great similarities to the Cyprseee, both in the organization of the 
animal and the construction of the shell. The principal distinctions between the 
animals appear to be in the condition of the muzzle, and in the mantle, the surface of 
which, in the true Ovute, is always smooth. The shells are distinguished by the 
absence of teeth on the left margin of the aperture, and by the prolongation of the 
two extremities ; but, like the Cowries, they are, when fully formed, smooth and polished, 
owing to the enamel-like coating secreted by the extended margins of the mantle. 

The genus was first separated by Gronovius, under the name Jmp/iiperas, and was 
afterwards defined by Bruguiere under the present name, by which it has been generally 
received. Several dismemberments have been proposed by Bolten, Fleming, Leach, 
Swainson, and others, on conchological distinctions only. In one of these, the genus 
Folva proposed by Bolten for the well-known oriental shell, called the "weaver's 
sh\xtt\e,^\Ovula t;o/t;a),the animal, according to Mr. Adams,* presents certain peculiarities, 
consisting of a row of nipple-like tubercles along the edge of the mantle, and of a 
narrow foot folded longitudinally and adapted for crawling upon the round slender 
stems of the Gorgoniae and other zoophytes on which the animal feeds, which modifi- 
cations appear to confirm the separation ; but the other proposed divisions are for 
the present received as sections only of the present genus until more accurate knowledge 
of the anatomy and habits of the animals is acquired. 

The living Ovuke are not very numerous, and are, for the most part, inhabitants of 
warm climates ; they are found principally in the seas of China, Western America, and 
the West Indies ; one species only is found on our own shores. The fossil Ovt^te are 
very few ; seven species from the cretaceous formations, five of which were described 
as Cypraa, are referred by D'Orbigny to this genus; two species, exclusive of 
0. (Cypraa) tuberctdoaa, before described, occur in the Eocene tertiaries of France, and 
three are found in the more recent formations. 

* 'Zoology of the Voyage of H. M. S. Samarang* p. 19. 
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No. 79. OvuLA r antiqua. F. K Edwards. Tab. XVII, fig. ^a—b. 

0. testa elongatO'Ovaliy md-ventricosd, postice sub-acuminatdy lavi : aperturd angmtd^ 
postice elongatd^ in canali brevi, mediocriter lato, exeuntiy antice efusd. 

Shell of a lengthened oval form, somewhat ventricose m the middle, sUghtly 
acuminated at the posterior extremity, smooth : aperture elongated, narrow behind ; 
posterior canal short, moderately wide. The anterior extremity is broken; it 
appears to have been rather more obtuse than the posterior one. The last volution is 
smooth, but the surface of the preceding volution presents numerous transverse striae, 
perspicuous towards the posterior extremity, and becoming obsolete as they approach 
the middle of the whorl ; these striae are very fine, so much so as to be barely per- 
ceptible by the naked eye. 

The only specimen I have seen forms part of Mr. Wetherell's collection ; it is too 
imperfect for a detailed description, or even for ascertaining satisfactorily the genus to 
which it belongs. It is apparently an immature shell just emerging from the first stage 
of growth before the outer lip has become thickened or involute, and when the absence of 
teeth on the columella is not conclusive of the genus. It may be the young shell of a 
Cjrpraea, resembling the C. acuminata of Melleville, and, therefore, I have referred it to 
the present genus with doubt, and have named it provisionally only. 

Size. — ^Axis, ^ an inch ; diameter, 2-lOths of an inch. 

Zocfl&Vy.— Primrose Hill. 



Genus 22d. Margin ell a.* Lamarck. 

PoBCELLANA, Pebibolvs, Adatifon, 1757. 
Dactylus, Humphrey, 1797. 
Marginella, Lamarck, 1801. 
Maroinellus, Montfort, 1810. 
Pbrsicula, Schum,, 1817. 
VoLVARiA, (sp.,) Lamarck, 1822. 
Margikslla, Glabella, j 

VOLUTELLA, GiBBERULA, } ^^«»'»*^> l^^O. 

Ph^mospiba, Cbtptospiba, Hinds, 1844. 

Gen. CXar.— Shell oval, oblong, smooth, enamelled ; spire short, sometimes almost 
concealed: aperture elongate, narrow, truncate, sometimes broadly but not deeply 
notched in front; outer lip thickened externally, inner margin sometimes smooth, 
generally crenated ; columella with distinct plaits, more or less numerous. 

^ * Etym., DiminutWe of Margo^ a rim or margin. 
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This genus was first separated by Adanson, and afterwards by Humphrey, for shells 
previously referred either to Voluta or Mitra. Subsequently Lamarck defined it more 
exactly under the present name, by which it is now known. The animal resembles that 
of Cypraa in all essential particulars, and like it, is furnished with lobes to the mantle, 
which can be extended over the shell so as to cover the spire, which thus acquires an 
enamel-like covering resembling that of the Cowries. The condition of the spire, th 
number and the arrangement of the columellar plaits, and the simple or crenated state 
of the outer lip, have been used as characters for the separation of the MargineUtB into 
various genera ; but these divisions do not appear to be warranted by generic dis- 
tinctions in the animals and consequently, have not been generally adopted, but have 
been regarded as sections merely of the present genus. Mr. G. Sowerby {Gen. Shells), 
has suggested that the Marginella may be classed under two natural sections ; the 
first comprising the species in which the spire is distinct, the columella furnished 
with four folds at the base, and the outer hp characterised by a thick fold-like 
border along the outer margin ; the other consisting of the species in which the 
spire is short, almost concealed, the columellar plaits more numerous, the an- 
terior plaits being the larger, and the outer lip but slightly thickened. The first 
section corresponds with Glabella (Swain.) and Phanoapira (Hinds); the latter represents 
Persicula (Schum.), Folutella, Gibbertda, Marginella (Swain.), and Cryptospira (Hinds). 
The recent Marginella are numerous ; they chiefly inhabit the tropical and sub- 
tropical seas, where they are found in shallow waters ; they appear to abound on the 
coasts of Africa, and some few small species, belonging to the second section, are found 
in the Mediterranean. In the fossil state they first appear during the tertiary epoch. 
In the French eocene beds, eleven species occur, of which seven have been described 
by Lamarck and Deshayes ; and of these, several are found in England, Germany, and 
Belgium. Six species from the corresponding formations in Alabama (U.S.), have also 
been described by Conrad and Lea : and in the more recent deposits in Europe and the 
United States, twenty additional species have been found. 



Section A. Spire apparent. 

No. 80. Marginella eburnba. Lamarck. Tab. XVIII, figs. 1 a — c. 

Maeginxlla EBX7RNEA, Lamk. 1803. Ann. du Mus., vol. ii, p. 6l, No. 1 ; and toI. yi, 

t. 44, ^%. 9. 

— — 22oM«y. 1804. BuflF. Moll., vol. tI, p. 9, No. 4. 

— — Lamk. 1822. Hist, nat., toI. vii, p. 359, No. 15. 

— — Brogn. 1823. Sur leater. tert, du Vicent., p. 64, No. 1. 

— — Befr. 1823. Diet, des sci, nat, vol. xxix, p. 145. 

•18 
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Maboinella £BX7enea> Desk. 1830. En. Meth. (Vers), ToLii, p. 413, No. 13. 

— — Bronn. 1831. Ital. Terti'argeb., p. 18, No. 53. 

— — De*h. 1824^7. Descr. dea coq. foss., &c., vol. ii, p. 707, t. 95^ 

figs. 14—16, and 20—22. 

— —J. Sow. 1850. Dixon's Geol., &c., of Suss., p. 107. 

— — ? Phil. 1851. PaliBontographica (Tert. Foss. Magd.), vol. i, p. 79, 

No. 174. 

— — ? Beyrkh, 1853. Die Conchyl. des Norddentschen tert., vol. i, 

p. 52, t. 2, figs. 9 a, h. 
Nee. — — OraL 1838. Cat. Zool., &c., de la Gironde, p. 50, No. 478. 

nee. — — Qrat. 1845. Conch, foss., &c., de TAdour, t. 1, (Tarri^re, &c.,) 

figs. 38—40. 
nee. — — SUmm. 1847. Syn. meth., &c., Pedemont. Foss., p. 42, No. 46. 



M. testa parvd, ovato-elon^atd : spird acuminata, ultimo an/ractu breviori; anfractibus 
convexiuaculis, ad mturam confluentibus ; aperturd anyuatd; labro poatice sinuato, extua 
marginato, intw mutico ; columelld quadripHcatd. 

Shell small, elongated, with an elevated pointed spire, rather shorter than the 
aperture, and formed of five or six narrow, slightly convex whorls, somewhat depressed 
round the sutural margin, the sutures concealed by the enamel ; body- whorl conoidal ; 
aperture elongated, narrow, obscurely notched in front ; lips nearly parallel ; outer lip 
with a wide and moderately deep sinus at the suture, thickened and presenting a raised 
border along the outside margin, smooth within ; columella nearly straight, and fur- 
nished with four narrow, almost equal folds, the front two of which are more oblique 
than the others. 

M. Deshayes, when he separated M. hordeola, suggested at the same time that it 
might be only a variety of the present species ; Dr. Beyrich in fact maintains the 
identity, and that the only distinction is the difference of size. I do not concur in this 
opinion. Both species belong to a group, in several of which the characters depend, 
to a great extent, on the condition of the aperture and the general form of the shell ; 
characters in some instances difficult to define, but which strike the eye forcibly, and 
from their constancy acquire specific importance. The general form of the shell in 
M. hordeola is not so broad as that of M. ebumea, owing to the whorls being less 
convex ; the spire is more obtuse, and comparatively shorter ; and the aperture is 
longer and narrower, particularly at the posterior extremity, and it is more contracted 
at the middle in consequence of the greater involution of the outer lip. Other species 
occur in the calcaire ^ossier, belonging to this group, and hitherto undescribed, but 
which, as I learn from M. Deshayes, will be described in the forthcoming supplement 
to his * Description des coquilles fossiles,' &c. One of these {M. contabulata), appears 
to be intermediate in size between M. ebumea and M. hordeola, and, in fact, to present a 
close general resemblance to the former. It is unnecessary to enter upon any examination 
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of the characters distmguishing this new species; but it is not improbable that Dr. Bey- 
rich may have associated specimens of M. contahvlata with the true M. hordeola. 

It is always hazardous, without the assistance to be derived from actual specimens* 
to express an opinion on questions of identity ; but the figure given by Dr. Bejrrich 
does not convey to my mind an idea of M. ehumea; the spire seems to be shorter 
and thicker, the apex to be more obtuse ; the aperture to be shorter, less wide in front, 
less narrow behind ; the outer lip is represented without the posterior sinus, and the 
folds on the columella appear to be more oblique. The figure agrees much better with 
M. contabulata^ to which species, if it had been published, the German shell would 
more probably have been referred. 

The present species appears to be confined to the older tertiary formations; 
the shells from Dax, and the neighbourhood of Bourdeaux, referred to it by Grateloup, 
belong to a different species, which D'Orbigny has neimed M.^ub-edumea; as do those 
from Turin, described by Sismonda, and to which Michelotti has given the name, 
M. Taurinensis. 

Size, of the specimen figured, which forms part of Mr. D'Urban's collection, is, 
axis, 3*10th$ of an inch; diameter, half the length of the axis. The French speci- 
mens are frequently much larger. 

Localitiea. — Bracklesham Bay, where it is very rare. French : Grignon, Fames, 
Courtagnon, Ermenonville, Acy, le Tombray (fide D'Orb.). Italian: Ronca, Val 
Sangonini (fide Brogn.) German : Osterweddingen in Magdeburg ? (fide Beyr.) 



No. 81. Marginella bifido-plicata. CharleswortL Tab. XVIII, figs. 2 a—ff, 

M. testa minima, ovato-glohosd, ad basin viw emarginatd; apird conicd, brevi, apice sub* 
obtuso ; anfractibus convexis : aperturd angustd, longitudine spiram paulo superanti ; labro 
crassissimo, compressor ewtus marginato, intus acuto, postice profunde emarginato; columelld 
quadriplicatdy plicis tribm posticis bifidis, pene transversis ; plied anteriori acutdy obliqud. 

Shell very small, roundedly ovate, with a short, conical spire and a bluntish apex : 
aperture narrow, a little longer than the spire, with the margins nearly parallel : outer 
lip much thickened, presenting a prominent border along the outer margin, a sharp 
edge inwards, and a deep sinus near the suture ; columella with four folds, of which 
the anterior one is sharp and very oblique, and the remaining three thick, bifid, and 
nearly transverse. 

This marginella approaches very closely to a species from the Faris Basin, not yet 
described, but to which M. Deshayes has given the name M. columbellina, and a com- 
parison with a longer series of that species than I possess, may eventually establish the 
identity. It appears, however, to be a broader and more ventricose shell, having a 
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shorter spire and a narrower aperture than M. columbellina, and the columeUar plaits 
are more strongly bifid than in that species. The outer lip in the adult shell also is 
flattened in front, and its inner margin presents a sharp edge ; whereas in the French 
species the outer lip is rounded and rather involute. I must state that in the young 
shell, the columellar plaits in M. bifido-plicata are thin and simple, and that the bifid 
character is assumed only at maturity. 

The other species from the calcaire gfossier {M. contadulata), to which I have 
before referred, appears to be a longer and narrower shell than the present one ; the 
whorls are distinct, notwithstanding the enamel, and present an obscure channel 
running round the suture ; the mouth is more eflfuse in front, the outer lip not so much 
thickened, the posterior sinus obscure, and the columellar plaits more obUque. 

The present species is found in profusion in the Highcliff sands ; and sparingly in 
the Barton Beds. Specimens are also found, rather plentifully, in the corresponding 
stratum (No. 29, of Mr. Prestwich), in Alum Bay, larger and more regular in form and 
with a somewhat longer spire than the type, but agreeing with it in all essential 
characters (figs. 2 e—ff), and I consider the last, therefore, to be merely a local variety. 
It also occurs in the stratum No. 4, Prestwich, in Alum Bay, and at Bracklesham Bay. 
The specific name is taken from the bifid condition of the columellar plaits, a character 
found, however, in several other species belonging to this group, although not so 
strongly marked as in the present one ; it was proposed by Mr. Charlesworth, in a 
lithographic print of the species forming part of a series of figures of shells from 
Highcliff and Barton, beautifully executed, under the direction of that gentleman, for 
distribution among the members of the " Natural History Society." 

Size. — Type, Axis, somewhat less than 2-lOths of an inch ; diameter, 1 -10th of an 
inch. 

No. 82. Marginella gracilis. F. K Edwards. Tab. XVHI, figs. 4 a—c. 

M. testa minima, tenui^suhftisiformi, ad basin vix emarginatd; spird elevatd, conicd, apice 
obtuso: anfractibiis quinque, conveans: aperturd elongato-ovali, in longitudine spiram super anti^ 
postice obscure canaliculaid; labro incrassato, eatus marginato ; columelid quadriplicatd, 
plicis iribus posticis obliquis, bifidis. 

Shell very small, slender, tapering nearly equally towards each extremity ; spire 
elevated, conical, with an obtuse apex ; whorls five, convex, the last whorl scarcely 
notched at the base: aperture of a lengthened oval shape, moderately wide, and rather 
longer than the spire ; outer lip thickened within, and presenting a narrow, slightly 
raised border along the outer margin, and a small obscure channel at the suture ; 
columella with four folds, of which the posterior three are bifid, and rather oblique. 

This may be merely a variety or an immature state of M. bifido-plicata, and, as I 
have only two specimens before me, I have separated it with much hesitation. The 
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shell is, however, narrower and slenderer, somewhat resembling M. hordeola in shape, 
but more regularly fusiform. One of the specimens has the outer lip thickened and 
margined, and it appears therefore, to have attained maturity ; but the posterior sinus 
characteristic of this group and which is so strongly marked in M. dijldo^licata, is 
wanting, and is represented by an obscure, scarcely perceptible channel at the suture. 
The lip itself is not involute as in M. hordeola, but is simply thickened, and the front is 
round, not flattened, as in M. bifido-plicata. 

The specimen figured is from Mr. D'Urban's cabinet. 

Size. — Axis, 2-lOths of an inch ; diameter, rather less than 1-1 0th of an inch. 

Locality. — Barton, where it is scarce. 

MargineUa dentifera. (Lamarck.) This species is recorded in the list of " The 
Fossils of Bracklesham and Selsey," pubUshed in Mr. Dixon's ' Geology, Sfc, of Sussex* 
p. 107, on the authority of a specimen which formed part of my collection, but which, 
unfortunately, has been broken : I am not aware that any other individual has been 
found. The species is very rare in France ; and as Mr. Sowerby, by whom the list was 
prepared, did not himself see the specimen, the identification cannot be relied on ; 
I have therefore not included M. dentifera among the English eocene Marginellae. 



Section B. Spire concealed or nearly so. 
No. 83. Marginblla ovulata. Zamarci. Tab. XVIII, figs. 5 a — c. 

Mabginella ovulata, Latnk, 1803. Ann. da Mub., toI. ii, p. 61 ; vol. vi, t. 44, fig. 10. 

— — Roissy. 1804. BaflF. Moll., vol. vi, p. 10, No. 6. 

— — Lamk. 1822. Hist, nat., vol. vii, p. 359, No 17. 
_ — Defr, 1823. Diet, des sci. nat., vol. xxix, p. 145. 

— — J)e8h. 1824-37. Desc. des coq. foss., &c., vol. ii, p. 707, t. 94 

bis, figs. 27—29. 
_ _ Desk. 1830. Enc. m^th. (Vers), vol. ii, p. 416, No. 20. 

— — Bronn. 1831. Ital. Tertiargeb., p. 18, No. 52. 

— — Bronn. 1838. Leth. geog., p. 1106, t. 42, fig. 44. 

_ —J, Sow. 1850. Dixon's Geol., &c., of Sussex, p. 107, t. 7, fig. 38. 

— — ? Beyrich. 1853. Die Conchylien des Norddeutsehen tert., vol. i, 

p. 49, t. 2, ^^. 10a— i. 
MiLiACEA? Philippi. 1851. Paleeontographica (Tert. foss. Magd.), vol. i, p. 79y 
No. 177. 
Nee. — OVULATA, Grat. 1838. Cat. Zool., &c.. de la Gironde, p. 50, No 481. 

nee. — Grat. 1845. Conchy, foss., &c., de TAdour, t. 1, fig. 35. 

nee. — SUm. 1847. Syn. meth., &c., Pedemont. foss., p. 46. 

M. testa ovato-oblonyd, ad basin late emarginatd; spird brevissimd: qperturd elongato- 
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anguatd; lahro mh-marginato^ intus crenulato^ postice dilatato ; columella recta, qtdnquies 
plicatd. 

Shell oblong, ovate, with a very short obtuse spire, formed of but few whorls, the 

sutures of which are barely separated from each other ; the body- whorl, which of 
itself forms almost the entire shell, is widely but not deeply notched in front. The mouth 
is long, narrow, and curved at the posterior extremity ; the columella straight and, 
generally, furnished with five folds, occasionally with six or even more; the an- 
terior folds are larger and more oblique than the others, which decrease in size as 
they ascend the columella. The outer lip is curved, expanding near the suture into a 
rounded wing-shaped projection ; it is finely crenulated within, slightly thickened, and 
presents a narrow raised border running along the outer margin. 

Some confusion appears to exist between the present species and a living species 
common in the Mediterranean {M. miliacea), placed by Lamarck in his genus Volvaria. 
This latter species is mentioned by Dujardin as occurring in the miocene formation in 
the neighbourhood of Tours ; and Philippi and Sismondahave also recorded it as found 
in the upper miocene of Piedmont. Dujardin's shell, however, appears to be distinct, 
and the identification of the last is very questionable. The same species is also 
cited by Grateloup, although with a query, as identical with the present species, to 
which he has referred some shells from the miocene beds of Bourdeaux and Dax ; but 
which, as well as certain shells from the synchronous beds of Turin, described by 
Michelotti as M. ovulaia, belong to a different species to which D'Orbigny has given the 
name M. mb-ovulata. On the other hand, aMarginella from the miocene beds near Vienna, 
formerly considered to belong to the present species, has been regarded by Homes as 
identical with M. miliacea, and Philippi has also recorded a shell from Westeregeln, as 
belonging to the recent species. Dr. Be3rrich, however, has pointed out with 
much precision, the specific differences between the M. miliacea and M. ovulata, and 
he seems to think that the shells mentioned by Homes and by Philippi, belong in fact, 
to the present species, which, apparently, is confined to the older tertiary formations ; 
while, as yet, there is no ground for considering that M. miliacea occurs in any formation 
older than the upper miocene, if it occur even in that. 

Whether or not the German shells are referable to the present species, is a doubt- 
ful question. The figure given by Dr. Beyrich does not agree with the French shells ; 
the spire is more produced ; the aperture, consequently, is proportionally shorter, and 
it is wider in front ; the outer lip, apparently, is without the wing-shaped projection so 
characteristic of the true M. ovulata ; and the folds on the columella are more distant 
and more oblique. Bronn's shell, so far as an opinion can be formed from the some- 
what coarse and indistinct figure given by him, appears to agree much better. 

The specimen figured is, I believe, unique, and although not in a very good state 
of preservation, is sufficiently so for determining the identity. 

Size. — The French specimens of this species vary considerably in size, some ex- 
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ceeding half an inch m length ; while others, in a state of maturity, barely attain half 
that size. The figured specimen is nearly 4- 1 Oths of an inch long, by J of an inch wide. 
Localities. — Bracklesham, where it is very rare. French: Grignon, Fames, 
Mouchy, Courtagnon, Creil, Vexin, Acy (fide D'Orb.). Italian: Castel-Gomberto, 
near Vicenza (fide Bronn), Magdeburgh (fide Phil.), Westeregeln? (fide Beyr.), 
Gainfahren ? (fide Homes). 



No. 84. Marginblla pusilla. F. E. Edwards. Tab. XVIH, figs. 6 a — c. 

M. testa minima, ovali; spird ewsertiusculdy apice obtuso : aperturd elonffatd, mediocri^ 
antice profunde emarginaid; lahro extus marginato, intus crentdato; columeUd sulhrectd, 
quinquies vel sexies plicatd^ plicis fere transversisy sub-aqualibus. 

Shell minute, oval ; spire slightly elevated, with an obtuse apex : aperture elongated, 
moderately wide and deeply notched in front ; outer lip thickened along the outer 
margin, and finely crenulated within; columella nearly straight, with five or six folds, of 
which the anterior two are the longer and slightly oblique, and the others are 
almost transverse and nearly equal in size. 

This pretty little Marginella appears to be perfectly distinct from all its congeners. 
It occurs rather plentifully in the Highcliff sands ; but apparently disappears in the 
Barton sands and clay, as I have not met with any specimen from those deposits. It 
reappears in the fluvio-marine fonnation in Headon Hill, in which it is found sparingly. 

Size. — ^Axis, not quite 2-1 Oths of an inch; diameter, 1-lOth of an inch. 



No. 85. Marginella simplex. F.E.Edwards. Tab. XVIII, figs. 8 a — c. 

M. tesid ooato-oblongd ; spird brevissimd, poTie obtectd ; aperturd elongatd, postice 
anffustd, antice latioriy ad basin late emarginatd; labro ewtus incrassato, intus mutico ; 
columella quinquies vel pluries plicatd. 

Shell small, ovate-oblong; spire short, depressed, almost concealed; aperture 
elongated, narrow behind, eflFuse, and widely but not deeply notched in front ; outer 
lip thickened along the margin, smooth, uncrenulated within; columella with two 
distant slightly oblique folds in front, and three or more obscure, nearly transverse, 
folds behind. 

This species so closelyresemblesJIf.orK/fljto in its general aspect, thatahasty comparison 
would lead to the two being regarded as identical: there are, however, several diflfer- 
ences which entitle the present shell to specific distinction. The spire is shorter and 
more depressed, and the anterior folds on the columella are more distant, and not so 
oblique ; but that which particularly distinguishes M. simplex is the condition of the 
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outer lip, which is smooth within, nearly straight, and without the posterior dilata- 
tion which characterises M. ovtdata. 

Locality. — Estuary bed at Mead-end,'near Hordwell. 

Size. — ^Axis, rather more than 3-lOths of an mch ; diameter, 2-lOths of an inch. 

No. 86. Margin ELLA vittata. F. E. Edwards. Tab. XVIII, figs. 7 a — c. 

M. testa ovulatd; spird brevissimd^ depressd: aperturd elon^atd^ mediocri, antice efftisd, 
pro/unde emaryinatd; lahro incrassatOy intua obsolete crentdato; columelld quadriplicatdyplicis 
anterioribus fere agualibtis. 

Shell ovate-oblong, with a very short, depressed, almost hidden spire : aperture 
long, moderately wide, curved at the posterior extremity, eflfuse in front, and deeply 
notched at the base ; outer lip thickened along the outer margin, feebly crenulated 
within ; columella with three thickish, nearly equal folds in front, and an obscure one 
behind. 

Although nearly resembling M. ovularis (Lamk.), this present species is easily 
distinguished from that by the general shape, which is shorter and broader, by the 
depressed spire, by the aperture, which is wider and without the contraction at the 
middle characteristic of the French species, and by the folds, which are not so numerous, 
and not quite so oblique. The narrower aperture, the smooth uncrenulate outer lip, 
the more numerous folds, and the greater size of M. simplex, separate that species 
from the present one. 

One of the specimens exhibits faint traces of several transverse bands, from 
which circumstance the specific name is taken ; these bands are of a dark brown colour. 

Locality. — Headon Hill. 

Size. — Axis, 3*10ths of an inch ; diameter, rather more than half the length of the 
axis. 

Family — ^Volutid^. 
Genus 23d. Voluta. Linn. 1767. 

VoLUTA, ScopoU, 1777 • 

— Bruguihre, 1792. 

— Lamarcky 1801. 

— Montfort, 1810. 
MusiCA, Humphreys, 1797. 
Plejona, Bolten, 1798. 
FuLGUBAKiA, Sckutn., 1817. 

SCAPHELLA — HaBPULA — ^VOLUTILITHES, SwoifUOH, 1840. 

Gen. Char. — Shell sub-ovate or elongately fusiform, more or less ventricose; volu- 
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tions smooth, longitudinally ribbed, transversely sulcated or cancellated ; spire short, 
apex pointed, or more or less mammellated; aperture longitudinal, large, notched 
at the base ; outer lip thin and sharp-edged in the young state, sometimes thickened 
and plicated within at maturity ; columellar plaits more or less numerous, oblique, the 
anterior plaits the largest. 

The genus Voluta, as characterised by Linnaeus, comprised the various shells in 
which the columella were plaited; and it represented, in fact, as a French author* 
has remarked, that group of genera which constituted Lamarck's family of columellata. 
hSt/&c numerous dismemberments, the genus was defined first by Bruguiere, and subse- 
quently by Lamarck ; but, even as thus restricted, a more extended knowledge of the 
animals has led to a still further curtailment of it by the withdrawal of the genera 
Cymba (Brod.) and Melo (Brod.) 

The animal is of an oval form, with a large broad foot, extendmg beyond the shell on 
every side ; the head is large, terminating in a short thick muzzle, and bearing 
short triangulated tentacles, at the outer bases of which the eyes are seated. The 
mantle, which is sometimes extended so as to cover the sides of the shell, is furnished 
with two lobes in front, between which it is produced into a short siphon, bent back- 
wards towards the shell. 

The recent Volutes are numerous, and many of them are of considerable size, and 
distinguished by the beauty of their colouring ; they are, for the most part, inhabitants 
of equatorial seas, frequenting sandy bottoms. In the fossil state they are equally 
nimierous ; they first appear in the earlier cretaceous deposits, and nearly twenty 
species from the several formations of that epoch at Pondicherry, and in diflferent parts 
of Europe, have been described by Professor E. Forbes and by Dr. Mantell, Matheron, 
D'Orbigny, and others. More than twice that number have been described by MM. 
Lamarck^ Deshayes, J. Sowerby, Nyst, Philippi, and other authors, from the Eocene 
formations in Europe, and by Conrad and Lea from those of Maryland and Alabama, in 
the United States ; while upwards of twenty species have also been described from the 
n;iore recent formations. 

On a comparison between the recent Volutes and their Eocene congeners, the pre- 
vailing characters of the two groups may be stated, in general terms, to be that, in the 
recent shells, the apex of the spire is broadly mammellated, the volutions are smooth or 
longitudinally costated, and the columellar folds thick and prominent; while, in the 
fossil shells, the apex is generally pointed, the volutions for the most part are trans- 
versely striated, sometimes cancellated, and the columellar folds are indistinct or com- 
paratively feeble. These distinctions induced Mr. Swainson to separate the fossil 
species under the generic name Volutilithes, taking Vol. spinosa (Lam.) as the type. A 
cursory examination of the two groups, however, will suggest, I think, that a generic 

* G. d'Orbigny's 'Dictionnaire Uniyenel d'Histoire Naturelle.' Art., VoluU. 
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separation is unnecessary. The mammellated apex, which is formed bj the lai^ 
developinent of the shell in embryo^ cannot be regarded as a character of generic value; 
in fad; we find, among the recent Volutes^ on the one hand, every degree of develop* 
ment between the broadly mammeUated apex of Fol. imperialis nnd the pointed* almost 
mucronate, spire of Fol. Harpa; and among the fossil Volutes, on the other hand^ we 
may trace the apex gradually enlarging from the small conical puUus of F. hetatriw and 
F. ipinosa through F. cithara^ F. muricina^ &c*, hito the papillary pullus of F. Wetherdli, 
and thence into the mammellated apex of the Crag species, F. Zatnberti. Similar varia- 
tions may be observed in the condition of the columellar plaits. The characters in 
question, therefore, cannot, I think, be regarded as of generic value, however useful 
they maybe for the division of the genus into groups. 

Since the genus Folutilithes was proposed, the recent species F. abyssicola has been 
discovered. This Volute, which was dredged oflf the Cape of Good Hope at the great 
depth of 132 fathoms, presents a very close resemblance to some of the Eocene species, 
and appears to be the sole living representative of the group. 

By far the greater part of the numerous eocene species which belong to this genus, 
are ribbed, or crowned with spines, and transversely furrowed ; and the specific cha- 
racters are taken chiefly from the varied conditions or the absence of these ornaments, 
and also from the condition of the outer ]ip, and the columellar folds. With regard 
to the specific distinctions which depend on the condition of the ribs and spines, or on 
the transverse sulcation, it must be borne in mind that these characters are subject to 
considerable modification by age ; and that in almost all the species, the shells, even 
those which are simple and smooth at maturity, are, in their very early state, ribbed 
and coronated, as well as transversely sulcated. In some species, these ornaments 
disappear after the first three or four whorls ; in others they become gradually more 
or less obliterated as the shells are enlarged ; and the ribs in the young shells are, 
almost invariably, more numerous, and extend further over the whorl than in mature 
specimens. The character of the spines is subject to considerable modification, and 
the number of the columellar folds is also liable to slight variation in the same species. 
Tliese characters, therefore, must be used with caution, and with a due regard to the 
apparent age of the specimens. The characters which appear to be the most certain 
are those which depend on the condition of the pullus or embryonic shell, on that of 
the notch at the base of the shell, and on the more or less effuse state of the inner lip. 
The condition of the notch, in case the notch itself is not preserved, will be found 
represented by the ridge at the base of the columella, called the "comb" or 
'* crest,'* which is due to the reflexion of the base of the shell caused by the notch, 
and will be more or less prominent, according to the greater or less depth of the 
notch. 

The following distribution of the English species into groups is made solely with a 
view to assist the student in the frequently perplexing task of arrangement ; and it is 
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not proposed as posaessii^ any value^ except in so far as it may contribute towardi 
the attainmait of that end. 



Section J. PuUus smaUy conical. 

a. Shell turbinate or pyri/orm; costatedor coronated; 
inner lip effuee; columeUar plaits feu>. 

cu Trangverady furrowed. 

No. 87. VoLUTA LUCTATRix. SolandcT. Tab. XVm, fig. 3- Tab. XIX, fig. 3 a— n^. 

LiHiNGTON Thobnxy-bibs, Pettver, 1764. GaxophyUcium, t. 78, fig. 11. 
Stbombxts luctatob, Sdander, 1766. Brand. Fobb. Hant., p. 30, figs. 64 and 67. 
— BUBIXTS — — — fig, 68. 

VoLUTA MU81CALI8, Webiier, 1814. Qtci. Trans., 1st ser., toL ii, p. 204. 

— LUCTATOK, Sowerby, 1816. Min. Con., vol. ii, p. 29, t. 115, ^f;. 1. 

— — — 1823. — Yol. W, p. 134, 1 397. 

F. testa elonffatO'turdinatd, costatd, tramversim sulcata, antice late emarginatd; apice 
acuto : anfractibus supeme concavis, anffulatis, undserie spinarum, costas coronantium, dona- 
tis; spinis brevibus, cuspidatis: aperturdin medio effusd^ antice angmtatd; columella duas 
plicas obliquas proeminentes gerenti; labro ad marginem crenulato, intus laviy in juventd 
sape plici/ero, incrassato. 

Shell elongately top-shaped, contracted in front, longitudinally ribbed, transversely 
furrowed ; whorls angular at the shoulder, concave between the angle and the suture, 
and widely, but not deeply, notched in front ; ribs sharp, curved, extending over nearly 
two thirds of the whorls, and crowned by a single row of erect, laterally compressed 
spines. In young shells the ribs are numerous, and a second row of small, irregular 
spines runs round the sutural margin ; but the ribs become more distant, and the 
second row of spines disappears as the shell approaches maturity. The furrows are 
numerous, regular, rather broad and flat, and roughened by the prominent lines of 
growth. Spire elevated and pointed, the embryonic shell consisting of two or three 
very small, roundish, whorls ; aperture angular behind, effuse at the middle ; columella 
round, nearly straight, furnished with two unequal, oblique, prominent folds towards the 
front, the anterior one of which is the larger, and generally with two or three smaller 
ones behind. The outer lip in the young shell thickened and frequently plicated within ; 
the plaits, however, when they do occur, disappear as the shell is enlarged, and in adult 
specimens the inner surfoce of the lip is smooth ; in all stages of growth the outer hp 
is crenulated on the margin. Not infrequently, specimens occur in which the pearly 
matter, deposited by the margin of the mantle, remains ; it is spread over the front of 
the body whorl, extending backwards almost to the suture. 

Lamarck has cited Strombus luctator (Brand, fig. 64) as identical with his F. musicalis; 
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the latter, however, is a shorter, thicker, and coarser shell, with a proportionally longer 
spire; the columellar folds are four, more transverse, and nearly equally prominent ; the 
outer lip, in all stages of growth, is without plaits, and the inner lip, which is but little 
spread out, does not extend backwards beyond the suture. Brander's shell (fig. 65) 
does not belong to this species ; and Lamarck, in fact, referred it to his V. spinoaa, which 
is, however, a much less ventricose shell. It belongs to Mr. Sowerby's F! spinosa, 
var. /3. ; the latter is, as that gentleman suggested, a distinct species, and I have sepa- 
rated it under the name F. Solandri^ Brander's Strom, dudius (fig. 68) is without doubt 
a young individual of the present species. 

Size.— Axis, 5 inches nearly ; diameter 2 J inches nearly. 

Zocalities. — Barton CliflF and the corresponding formation in Alum Bay (Stratum 
No. 29, Prestwich.) Bracklesham Bay ? 

No. 88. VoLUTA NODOSA. Sowerdy. Tab. XIX, figs. 1 a — A. 

VoLTTTA NODOSA, Sow. 1818. Min. Con., vol. ir, p. 135$ t. 399> fig. 2; vol. 7, p. 6; 

t. 613, fig. 1. 

— — De/r. 1829. Diet, des Sci, ntt., vol. Iviii, p. 481. 

— » Sow. 1850. Dixon's Oeol. &c., of Suss., p. 103; t. 5, fig. 23. 

— dztajaI Beyr. 1853. Die Conc^iyl. des Norddeut. tertiar., toI. 1, p. 61 ; t. 3, figs. 

6 a, b, 7 a> b. 

V. testa ovato-acutdj obscure costatd, transversim sulcata; spird elevatd, sud-conicd, 
apice acuto: anfractihus obtuse angulatis, bindserie spinarum nodi/ormium coronatis; aper- 
turd angmtdy in medio latiori; labro ad marginem crenulato, intus plicato ; labio late ex- 
panso ; columelld triplicatd. 

Shell ovate, pointed, obscurely ribbed, transversely furrowed ; spu-e elevated, almost 
conical, with a small pointed apex ; whorls, five or six, slightly convex, obtusely angu- 
lated at the shoulders ; the ribs, which in the fully-grown shell are obscure and scarcely 
extend to the middle of the whorl, terminate at the shoulder in a row of blunt, nodiform 
spines ; a second row of blunt spines, corresponding with the first, runs round the sutural 
margin, but becomes almost obsolete on the last whorl. The space between the suture 
and the shoulder is moderately wide, slightly concave, obscurely sulcated ; the furrows on 
the whorls are narrow, concave, and separated by wide flat spaces, roughened by sharp 
conspicuous lines of growth. The aperture is rather narrow at each extremity, wider 
in the middle ; the outer lip bluntly angulated towards the posterior extremity, crenu- 
lated on the margin, and plicated within ; the inner lip is spread over the front of the 
body-whorl, extending backwards to the spines on the preceding whorl, and much 
thickened ; the columella is a little flattened, and furnished with three folds, the an- 
terior one of which is distant from the others, and lai^e and prominent. 

The present species, founded on a specimen from Barton Cliff, is widely spread, 
and ranges downwards to our older Bocene formations ; since the Volutes which 
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occur so abundantly in the neighbourhood of London, as well as some from Brackles- 
ham Bay^ although they present points of difference, yet, on the whole, agree so closely 
with the tjrpe that they cannot be regarded otherwise than as local varieties. In die 
Highgate shells (figs. 1 c, d^ the second row of spines disappears more early than in the 
Hampshire specimens, and the sutura margin is much thickened ; the columella and 
the folds upon it, in the younger specimens, resemble those of the type, but, in the 
mature shell, the columella is more flattened, and additional folds arise among the 
normal ones, which latter become thicker and more prominent, the whole assuming a 
callus-like appearance ; the outer Up also is thickened, and the principal spines are not 
so nodiform. The identity of the Bracklesham Bay shells (figs. 1 e, h,) with the present 
species is not so obvious ; in them the whorls are wider and more sharply angulated 
on the shoulder, the ribs are generally more distant, and the spines acute and larger ; 
but among the Highgate shells individuals occur in which the whorls are more sharply 
angulated, and the spines sharp and projecting. In the thickened sutural margin, the 
thick, plicated outer lip, the condition of the columella, and the character of the colu- 
mellar folds, the Bracklesham Bay shells agree with those from Highgate, and I am 
unwilling, therefore, to consider them to be distinct from the present species. 

Dr. Beyrich {loc. cit.) has described a Volute from Westeregeln, in Magdeburg, 
which he has named K devexa^ and which he considers to be identical ** with a species 
from Barton not described by Mr. Sowerby ;" and, he adds, that *^ most certainly" his 
species cannot be the young condition of " V. nodosa, for which the species in question 
from Barton seems to have been considered." Dr. Beyrich refers to the Highgate 
Volute, figured in vol. 7, Min. Con. (t. 613, fig. 1), which, he says, "in fact resembles 
tlie V. devexa of Barton ;" and also to the Bracklesham Bay Volute figured in Mr. 
Dixon's work; and this last, he tidds, "judging from the figure, is scarcely distinguish- 
able from the Barton species." One of the prominent characters of the Hampshire 
shells is the very obtuse angle at which the whorl is bent at the shoulder, giving a sub- 
conical form to the spure. This character distinguishes the Highgate shells, although, 
as I have stated, it is less strongly marked in those from Bracklesham Bay ; it is also 
found in the Westeregeln shells, and is particularly noticed by Dr. Beyrich ; but I know 
of only one other Volute from the Hampshire beds which possesses it (F! ambigua, Sol.), 
and this species, even in the costated variety, is perfectly distinct. I am at a loss, therefore, 
to conceive what the Barton shell is to which Dr. Beyrich refers. His F. devexa agrees 
so closely with the Highgate form, both in description and figure, that considering, as 
I do, the Highgate shell to be merely a local variety of the Hampshire V. nodosa, I 
should have cited F. devexa as identical without hesitation, had not that gentleman 
expressly stated that it could not be referred to the present species. 

Size. — ^Axis, 2 inches ; diameter, 1 inch. 

Localities, — Barton, Bracklesham Bay, Highgate, Sheppey. German, Westeregeln 
in Magdeburg ? (fide Beyr.) 
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No. 89. VoLUTA AMBI6UA. Solondef. Tab* XIX, figs. 4, a — c. 

STSOMBX78 AHBiGinTSy SoUmd. 1755. Brand. Fobs. Hant., p. 33 ; t. 5, fig. 69. 
VoLUTA BicoEONA, Webster. 1814. Oeol. Tran., 1st Ser., toL ii» p. 204. 
— JMBIOVA, Sawerby. 1823. Min. Con.> vol. iv, p. 135 ; t. 399, fig. 1. 
Nee — — Lamk. 1811. Ann. da Hus., vol. xvii, p. 78, No. 12. 

nee — — lb. 1822. Hist, natur., &c., vol. x, p. 352, No. 12. 

nee — — Deeh. 1824-37. Dese. des coq. foss., vol. ii, p. 691 ; t 93, figs. 10, 11. 

nee — — (Var. Matutrosa) Sow. 1816. Min. Con., toI. ii, p. 31 ; t. 115, fig. 5. 

nee — — Mont. 1822. Foss. of the S. Downs, p. 108 ; t. 18, fig. 8. 

nee — — Orat. 1845. Conchyl. foss., &e.> de TAdour, t. 1, figs. 14, 15. 

nee — — Bauault. 1850. Dese. des foss., &e., de Pau. Qiim. de la Soe. Geol. de 

France, 2d ser., vol. iii, p. 457 ; t. 18, figs. 15, 16.) 
nee — — J/Jrch. 1850. Dese. des foss. du groape Nummul. (M^m. de la Soe. 

0^. de Franee, 2d ser., vol. iii, p. 447.) 

F. testa ovatO'Oblonffd, costellatd, transversim sulcata, ad basin emaryinatd ; spird 
conicd, elevatd, apice acuto : anfractibus convewis, per-obtme ap^ulatis ; costeUis numerosis, 
irreffularibuSf tuberculis per-minuiia, acutia, terminantibus : aperturd poatice sub-canaliculatd, 
anffustatd, in medio effusd; labro intua incraaaato, plicato, ad marffinem crentdato; colu^ 
meUd aub-rectd, rotundatd, bia vel terplicatd. 

Var. COMPBB88A teatd coatatd; anfractibua angtdatia; coatia pro-eminenlibua, aub-dia- 
tantibua, compreaaia, tubercdia nodiformibua coronatia. 

Shell ovately oblong, longitudinally ribbed, transversely furrowed, widely, not deeply 
notched in front ; spire conical, elevated, pointed ; whorls convex, scarcely angulated 
at the shoulder ; ribs numerous, irregular, slender, extending nearly to the base of the 
shell, and terminating above in a single row of very small spines or pointed tubercles ; 
in the young state a second row of imperfect spines runs round the whorl near the 
suture, but disappears as the shell is matured. The space between the suture and the 
row of tubercles is nearly flat, and presents a slender, but prominent, raised line run- 
ning along the middle, and sometimes an additional faint one on each side of the centre 
line. The furrows are rather numerous, irregular, and traversed by very fine, but con- 
spicuous, lines of growth. The aperture is contracted at the posterior extremity, 
effuse at the middle ; the outer lip much thickened, plicated within, and crenulated on 
the edge ; the columeUa round, straight, and furnished with two nearly equal prominent 
oblique folds in front, and sometimes one oc two obscure ones behind. 

The rounded shoulders, convex whorls, and conical spire, impart to this Volute a 
regularity of form which distinguishes it from all its congeners. The margins of the 
mantle of the animal appear to have been capable of considerable extension, for the 
porcellanous matter deposited is occasionally found widely spread, covering the whole 
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of the under surface of the body-whorl, and reachmg almost to the very apex of 
the spire. 

A Volute from the lower calcaire yrosBier has been referred by Lamarcl^ and subse- 
quently by Deshayes, to Brander's Strom, ambiffuus; the French shell, however, is quite 
distinct^ not only as to the spire, which, owing to the flattened sutural margin of the 
whorls, has a turreted aspect, but also as to the condition of the spines, the columella, 
and the columellar folds. Lamarck's shell is, in fact, the V. elevata of Sowerby. 
Deshayes has also cited Brander's fig. 70 for his V. amhigua; that shell is, however, 
equally distinct; it is the V. suspensa of Sowerby. Lamarck's V. bicorona, for which 
that author, as well as Deshayes, has cited Brander's fig. 69, is distinguished from this 
species by the double row of tooth-like spines which crowns the whorls, by the shorter 
and less conical spire, and by the smooth outer lip. 

Specimens frequently occur in the sands of Barton, in which the ribs are less nu- 
merous, more prominent, and laterally compressed ; the tubercles assume the iorm 
of erect, blunt spines : the outer lip is thin and crenulated, and, in many instances, 
smooth within, although in others a comparatively feeble internal plication is found. 
These specimens present a close resemblance to immature shells of V. luctatrup, and, on 
a cursory examination, might be referred to that species. The largest of the many I 
have seen, barely exceeds in size the individual figured (fig. 4, c), and, in all instances, 
the conical £Drm of the spire and the obtusely angulated condition of the whorls which 
characterise the present species are found. I am induced, therefore, to regard these 
shells as forming a variety of V. ambiffua rather than of F. luctatriw. 

The Volute from the chalk formations of Sussex, described by Dr. Mantell, does not 
belong to the present species to which that author referred it, and D'Orbigny (' Prod, 
de Pal.,' vol. ii, p. 154, No. 171) has named it Paeudo-ambiffua. Grateloup's shells, from 
Dax, Gaas, and Lesbarritz, belong to Lamarck's V. ambiffua, to which species they are 
referred. 

Size. — ^Axis, rather more than 2 inches ; diameter, 9-lOths of an inch. 

Localities. — Barton ; Alum Bay (Stratum No. 29, Prestwich). 



No. 90. VoLUTA DiGiTALiNA. Lamatck. Var. Lima. Sowerby. Tab. XIX, figs. 2 a — c. 

BucoiNUM SCABBTGULUM, BoL 1766. Brand. Foss. Hant., p. 33 ; t. 5, fig. 71. 
YoLUTA DIGITALINA, Loimk. 1811. Ann. da Moa., toL 17, p. 11 ^ No. 10. 

— — Jh, 1822. Hist. Nat, toI. vii, p. 351, No. 10. 

— LIMA, J. Sow. 1823. Min. Con., toI. iv, p. 136 ; t. 398, ^f;. 2. 

— DIGITALINA, Defr. 1829. Diet, des Sci. nat., vol. hiii, p. 477. 

— — Desk. 1824-37. Desc. des coq. foss., vol. ii, p. 693 ; t. 93, figs. 1, 2. 

— LIMA, Morris. 1843. Cat. Brit. Foss., p. 168. 

— scABEicuLA, D'Orb. 1850. Prod- de Pal., yol. ii, p. 415, No. 1468. 

— CBSNULATA. Sow. 1850. Dizon's QeoL, &c., of Sussex, t. 5, fig. 22. 
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V. testa ovatO'Ohlongd^ costatd^ transversim sulcata, antice mb-profunde ematginatd; 
spird drevi, acuminatd : anfractibus convexiuscidis^ una serie spinarum dentiformium 
caronatis, ad marlines suturalea planatis; costis numerosis, an^ustis, acutunodosis, ad 
basin tendentibus: aperturd elongato-angustd ; labro intus incrassato, plicato, ad mar- 
ginent crentdato ; columella triplicatd. 

Shell oblong-oval, ribbed, transversely sulcated, rather deeply notched at the base ; 
spire short, pointed ; the ribs narrow, rather numerous, extending to the very base of 
the whorl : whorls rather convex, crowned by a single row of short, erect, sharp tooth- 
like spines, between which and the suture the margin is flattened, forming a narrow 
channel or ledge, which runs round the spire and gives a turreted aspect to the shell. 
The furrows are separated by a narrow line, which rises into small pointed knobs, where 
it crosses the ribs, and are roughened by numerous sharp, perspicuous lines of growth ; 
the last furrow, immediately in front of the spines, is wider than the rest. The aperture 
is long and narrow ; the outer lip thickened, plicated within, and crenulated on the 
margin ; the inner lip is not much spread over the body whorl, and does not extend 
backwards beyond the suture. 

In the French shells the ribs are close and broader; the elevated parts, where 
they are crossed by the furrows, are consequently blunter and more nodiform than in the 
English shells ; the ribs also, instead of being crowned with erect pointed spines, 
terminate in thick round knobs, which extend partly over the margin towards the 
suture, and the outer lip, although thickened, appears to be not plicated within. Dr. 
Beyrich considers V. lima to be a different species to F. diffitalina ; but in all respects, 
except those pointed out, the two agree so well that, notwithstanding this high autho- 
rity to the contrary, I regard the French shell as a local variety only of Brander's Bucc. 
scabrictdum. 

The shell from Bracklesham Bay, figured in Mr. Dixon's work (t. 5, fig. 22) as 
F. crenulata, belongs in fact to this species. Defrance, indeed, suggests that F. scabrt- 
cula may probably be only a variety of F. crenulata, modified by local conditions. 
It is difficult to ascertain to what extent specific characters may be modified by 
external conditions ; but the different sculpture, the narrower aperture, the deeper 
notch, the less effuse inner lip, and the thickened plicated outer lip of the shells under 
description, appear to me to justify their being retained as a distinct species. 

Size. — Axis, 1 inch and 4-1 Oths nearly ; diameter, 6-lOths of an inch nearly. 

Localities. — Barton, Alum Bay (Stratum No. 29, Prestwich), Highcliff, Bracklesham 
Bay. French : Yalmondois, Betz, Monneville, Tancrou (fide Desh.). 
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No. 91. VoLUTA BLEVATA. Sotoerby. Tab. XX., figs. 2. a — rf. 

VoLUTA AMBiQUA, XamAr. 1811. Ann. du Mns., vol. xvii, p. 77^ No. 12. 

— — Ih. 1822. ffist. nat. &c., vol. vii, p. 352, No. 12. 

— — Desk. 1824-37. Descr. des coq. foss., vol. ii, p. 691 ; t. 93, figs. 10, 11. 

— ELEVATA, Sow. 1840. Min. Conch., vol. vii, p. 7 ; t. 613, fig. 4. 

— AHBiouA, Oratel. 1845. Conch, foas. &c., du basain de TAdoor, Sapp. Volutes, t. i, 

figs. 14, 15. 

— — jy Arch. 1850. Desc. des foss. du groupe Numm. (Mem. de la Soc. 

Geol. de France, 2d ser., vol. iii, p. 447). 

— — ? BouauU. 1850. Desc. des foss. &c. des environs de Pau (Idem, 2d 

ser., vol. iii, p. 457). 

— SUB-AMBIGTJA, IfOrb, 1850. Prod, de Pal^ont., vol. iii, p. 10, No. 150. 

K testa oblonffO'Ovatd, sub-turritdy transversim sulcata, lonffitudinaliter costatd; spird 
elevatd, acutd: anfractibus convexiusculis^ ad margines suturales planatis; stdcis posticis 
latioribus ; costis fere ad basin tendentibus, diuis vel tres series spinarum denti/ormium 
inter sulcos posticos fferentibus : lahro ad marginem crenidato ; labio parum ewpanso ; columeUd 
tri-plicatd. 

Shell of a lengthened oval form, longitudinally ribbed, transversely furrowed, deeply 
notched at the base ; spire elevated with a small pointed apex : whorls slightly convex, 
with the sutural margins depressed so as to form a narrow flat space, which runs round 
the spire ; furrows numerous and regular until they approach the shoulder of the whorl, 
where the last three or four become gradually wider ; the longitudinal ribs, which are 
more or less numerous in dififerent individuals, extend almost to the very base of the 
whorl, and are surmounted by several rows of short tooth-like spines rising out of the 
spaces which separate the posterior furrows. The outer lip is smooth within, and cre- 
nulated on the margin by the transverse sulci ; the inner lip is but slightly spread out, 
and does not extend backwards beyond the suture ; the columella bears three very 
oblique folds, of which the anterior one is the largest. 

This species was founded on a shell from the neighbourhood of London ; it occurs 
also at Bracklesham Bay, but in the specimens from that locality the spire is not so 
elevated, and the shell is altogether shorter and broader. 

The French shells referred by Lamarck to Brander's Strombus ambiguusy belong to 
the present species ; but in them, as in the Bracklesham Bay shells, the spire is less 
elevated, and the shell is broader. In other respects they agree with the type. 

A beautiful series of this Volute was obtained from the Artesian well at Southampton 
by Mr. Keele, for the use of which I am indebted to the kindness of that gentleman. 
One of this series is represented by figs, 2 c, d; figure 2 i is taken from a specimen 
from Highgate. 

•20 
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M • Rouault has described some shells from Bos d*Arros, in the neighbourhood of 
Pan, which he considers to be varieties of Lamarck's V. ambigua ; but, judging from 
the figures given, they appear to be equally distinct from that species, and from 
Solander's Stromb. amhigum. M. D'Archiac merely records the species without figure 
or description ; but one of the localities given by him is BoS d' Arros, and the shells to 
which he refers may, therefore, belong to the same species as those described by 
M. Rouault. I have on this account cited his work, as well as that of M. Rouault, 
with a query. The shells from Dax and its neighbourhood, figured by Grateloup, 
D'Orbigny considers to belong to a distinct species, which he has named V. sub-ambigna ; 
but, judging from the figures and from the only specimens I have seen from that 
locality, they appear to belong to Lamarck's V. ambigua, and 1 retain them as identical 
with the present species, although presenting some trifling differences. 
Size, — Axis, 1 inch and 9-lOths; diameter not quite 9-lOths of an inch. 
Localities. — Highgate, Camden Town, Homsey, Nuneham, Southampton, and 
Bracklesham Bay. French: Retheuil, Cuise-Lamotte, Dax, Gaas, Lesbarritz, (fide 
Grat.), Biaritz, Bos d'Arros, Les Corbieres (fide D'Arch.), Valognes r (fide Rouault) ? 



No. 92. VoLUTA CRENULATA. LamarcJc. Tab. XX, figs. 1. a — b. 

VoLUTA CEENULATA. Lamk, 1802. Ann. du Mus., vol. i, p. 478, No. 8. vol. xvii, p. 77, 

No. 9. 

— — Ih. 1816. Tableau Encyc. et Meth., t. 384, fig. 5. 

— — lb. 1822. Hist, natur., &c., vol. vii, p. 351, No. 9. 

— — Defr. 1829. Diet, des Sci. nat., vol. Iviii, p. 476. 

— — Beak. 1833. Encycl. method. (Vers,) vol. iii, p. 1145, No. 28. 

— — lb. 1824-37. Deacr. des coq. foss., &c., vol. ii, p. 693 ; t. 93, fig. 5—9. 

— — Bronn. 1838. Lethaea geognoBt., p. 1106 ; t. 42, fig. 4. 

— — ? Brogn. 1823. Sur les terr. &c. du Vicent., p. 63. 

— — ? Bronn. 1831. Ital^. Tertiargeb., &c., p. 18, No. 55. 
Non. — — Sow. 1850. Dixon's GeoL, &c., of Sussex, t. 5, fig. 22. 

V. testa oblongo'ovatd^ castas longitvdinales creberrimas, acutas, dentato-crenatas, ad 
basin tendentes et suicis transversis numerosis decmsatas, gerenti, antice parum emar- 
ginatd ; spird brevi, sub-turritdy apice acuto: an/ractibus ventricosis, superne bi-cancdi- 
culatis, duplici serie spinarum denti/ormitwi coronatis ; columelld quadriplicatd. 

Shell ovate-oblong, rather ventricose, transversely furrowed, longitudinally ribbed, 
and but slightly notched in front ; spire short, with a small pointed apex : whorls convex, 
depressed at the sutural margin, presenting a narrow channel round the spire, crowned by 
a double row of short, erect, pointed spines, which correspond with the posterior extre- 
mities of the ribs ; the ribs, which are crowded, narrow, and extend to the very base, are 
cancellated by deep, transverse furrows, and at the points of section rise into tubercles, 
which, near the base of the whorl, are short and nodiform, but which, as they approach 
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the posterior margin, become gradually elevated and sharp, until at length the tubercles 
between the last three or four furrows assume almost the character of the spmes which 
crown the whorls. The transverse furrows are numerous, and the last, which separates 
the two rows of spines, is much wider than the others. The aperture is moderately wide ; 
the outer lip thin and crenulated on the margin by the furrows, but smooth within ; 
the inner lip spread widely over the body whorl, extending backwards a little beyond 
the aperture ; the columella presents four not very oblique folds, of which the anterior 
one is the largest and most prominent, and the posterior two are feeble. 

In the French specimens of this beautiful Volute the ribs are more numerous and 
stronger, and the tubercles at the points of decussation are consequently more nodiform, 
and are less elevated than in the EngUsh shells. A similar variance characterises the 
French F. diffitcUina^ as I have before observed, and as our specimens of the present 
species agree very well in other respects with the French shells, 1 can only regard them 
as a local variety. 

It is this species which the recent F. ahymcola most nearly resembles ; but although 
that interesting shell presents a striking analogy with it, the much closer, more sharply 
defined, and more delicate character of the cancellation which ornaments the surface, 
the shorter spire, the more oblique and more slender columellar folds, and the less 
expanded inner lip sufficiently distinguish it. 

Brogniart, in his list of fossil shells from the tertiary formations of the Vicentin, 
mentions the present species, but remarks that it approaches more nearly to the Barton 
form than to that from the Paris Basin ; an observation which is repeated by Defrance. 
As V. digitalina is the Barton Volute which presents the nearest affinity to V. 
crenulata, it is to that species I presume that these authors refer; it is doubtful, 
therefore, whether the Vicentin shells ought not to be referred to V. digitalina rather 
than to the present species, and as I have not had an opportunity of examining any 
specimens, I have cited the Italian Volutes, but with doubt. The shell represented by 
fig. 22 (t. 25) in Mr. Dixon's work, and referred by Mr. Sowerby to this species, 
appears to me, as I have already observed, to belong to F. digitalina. 

Size. — 

Localities. — Bracklesham Bay. French \ Fames, Grignon, (fide Desh.). Italian: 
Ronca, Val Salgonini, (fide Bronn et Brogn.) ? 

No. 93. VoLUTA SoLANDRi. F, E, Edwards. Tab. XX, figs. 6. a — d, 

Steombus luctatob, Soland, 1766. Brand. Fosa. Hant., p. 30; t. 5, fig. 65. 
VoLUTA SPINOSA, Webster, 1814. Geol. Trans., Ist ser., vol. ii, p. 204. 

— — Sow. 1816. Min. Con., vol. ii, p. 30, t. 115, fig. 2 — i. 

— — Morris. 1843. Cat. Brit. Foss., p. 168. 

F. testa ovatO'Oblongdy lonffitudinaliter costatdy Iransversim sulcata; spird medioctny 
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apice acuto : anfractibm venfrieosie, bind aerie spinarum a'tmatis ; spatio inter series con- 
cavo : aperturd ovato-elonffatd, in medio effusd^ antice parum coarctatd; labro tenuis simplici; 
labio expanso, postice incrassato; columella leviter arcuatd, bis vel terplicatd. 

Shell oblong, ventricose, longitudinally ribbed, transversely furrowed; spire 
moderately elevated, with a small pointed apex; the ribs, which are more or less 
numerous in different specimens, extend over nearly the whole length of the whorls, and 
terminate posteriorly in a row of erect, sharp spines. Close to the edges of the whorls 
rises a second row of smaller spines, the space between it and the suture forming a 
channel round the spire more or less deep, according to the height of the spines. The 
two rows of spines are connected by raised lines, and the intermediate space is concave- 
On the leist whorl or two of the fully formed shell, the second row of spines frequently 
becomes obsolete, and is replaced by a sharp, elevated ridge. The furrows, in young spe- 
cimens, extend over the whole surface of the whorl, but, as the shell advances towards 
maturity, the posterior ones become faint, and at length are frequently almost obli- 
terated. The mouth is contracted in front, effuse near the middle, and deeply notched 
at the base. The outer lip is in all stages of growth thin, sharp-edged, and quite 
smooth within ; the columellar lip is moderately spread out over the body whorls, and 
thickened behind, and does not extend backwards beyond the suture. The columella, 
which is slightly arched, presents in the young state, two unequal, not very oblique 
plaits, in front of which a third obscure plait generally appears at maturity. 

Brander's shell (fig. 65), referred by Solander to F. luctatriw, and by Lamarck to 
V. spinosa, presents nevertheless characters sufficiently distinct to entitle it, as Mr. 
Sowerby long ago suggested, to be considered as belonging to a separate species. In 
addition to the distinction afforded by the rows of spines, which are more equal 
and more permanent in this species than usual, it will be seen, on comparison with 
F. luctatriwy that in F. Solandri the shell is shorter and broader, the spire not so much 
elevated, the outer lip always sharp edged, and without plication, the inner lip 
not so effuse, the columella arched, and the columellar folds neither so numerous nor 
so large ; and, on a comparison with F. spinosUy that the shell is not so turbinate, the 
spire more elevated, and the whorls more ventricose. 

Size. — ^Axis, 2 inches nearly ; diameter, rather more than 1 inch. 

Locality. — Barton. 

No. 94. VoLUTA scALARis. Sowcrby. Tab. XX, figs. 5 a — c. 

VoLUTA 8CALAEI8, Sow. 1843. Mill. CoD., vol. vli, p. 32 ; t. 625, ^z. 4 — ^5. 

F. testd ovatdy ventricosd, antice attenuatd ; spird elevatd, apice acuminato : anfractibus 
costatis, bind serie spinarum coronatis, transversim stdcatis, ad marlines suturales depressis, 
inter series spinarum concavis; costis numerosis; sulcis sub-distantibus, aqualibus: labro 
simplici, acuto; labio parum eofpanso ; columelld sub-rectd, triplicatd. 
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Shell ovate, very ventricose, much attenuated and deeply notched in front ; spire 
elevated ; apex pointed. The whorls, six or seven, longitudinally ribbed, transversely 
furrowed ; ribs numerous and sharp in young specimens, more distant and rounded in 
mature shells, and crowned with a double row of erect, sharp, nearly equal spines ; 
the furrows, which are rather distant and regular, extend up to the front row of spines, 
but in fully formed shells often become obliterated over the posterior part of the last 
whorl. A narrow flat border runs round the whorls between the suture and the second 
row of spines, and the space between the two rows is concave. The outer lip is thin, 
sharp, and quite smooth within ; the inner lip is not much spread out, and does not 
extend backwards beyond the suture ; the columella, which is slightly curved, presents 
three folds. 

This shell so closely resembles F. Solandri that it may, perhaps with greater pro- 
priety, be regarded as a dwarf variety of that species, rather than as being distinct from 
it. It is, however, more ventricose, with a longer spire and more nearly equal spines ; 
the inner lip is less spread over the ventral surface of the body whorl, and the notch is 
not so deep. 

The species occurs in abundance at HighclifiF, but in the specimens from that 
locality the spines are blunt, almost nodiform, and the furrows more numerous. The same 
variety occurs at Alum Bay, and occasionally, though rarely, at Barton. 

Size. — Axis, 1 and 2-lOths of an inch nearly; diameter, 7-lOths of an inch. 

Localities. — Barton, HighclifiF, Alum Bay (Strat No. 29, Prestwich). 

No. 95. VoLUTA RECTicosTA. Sotoerby. Tab. XX, fig. 3. 

VoLUTA RECTICOSTA. Sow. 1850. Dixon*8 Geol., &c., of Suss., p. 188; t. 5, fig. 18. 

F. testa ovato-oUongd^ costatd, transversim stdcatd, antice subrosfratdy parum emargi- 
natd; spird mediocri apice acuto : anfradibus ventricosis, duplici serie spinarum coronatis; 
spatio inter series spinarum concavo ; costts numerosis, reciis, tenuibus, pninam seriem 
spinarum gerentibus ; labro tenui. 

Shell oval-oblong, ribbed, transversely furrowed ; spire moderately elevated, ter- 
minating in a small pointed apex ; whorls ventricose, contracted rather suddenly in 
front, so as to give a beak-like form to the base, crowned with two not very distant rows 
of short, erect, sharp spines ; ribs numerous, thin, straight, scarcely extending beyond 
the middle of the whorl, and each terminating in a spine ; the margins of the whorls 
between the two rows of spines concave. The outer lip thin, sharp edged, and smooth 
within. The basal furrows are strongly marked, and extend higher up the whorl 
than is usually the case. The notch in front is not deep. 

The figure is taken from the original specimen described and figured by Mr. 
Sowerby; this specimen, which forms part of Mr. Dixon's collection, is unfortunately 
somewhat crushed and distorted. No traces of the inner lip remain, and the aperture 
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is filled with the matrix, so that the columellar folds cannot be seen. Mr. Sowerby, 
in his description, expressed an opinion that this shell might probably be the same 
as F, amhigua {Lamk.) ; the two rows of spines and the hollow space between them, 
however, appear to distinguish it. I am more inclined to refer it to V. scalaria^ 
or to regard it as a young shell of V. solandri; but the short spire, numerous straight 
ribs, and the deep basal furrows distinguish it apparently from the former ; while 
these characters, as well as the general form of the shell, which is more ventricose and 
more contracted in front than in F. solandri^ appear to separate it from the latter spe- 
cies. A young specimen from Stubbington, in M. D'Urban^s collection, presents the 
same characters as the one figured ; and additional specimens may establish the species ; 
in the meantime I retain it, but with some doubt. 

Size. — Axis, 1 inch and 2-lOths; diameter, 6-lOths of an inch. 

Localities. — Bracklesham Bay, Stubbington. 



No. 96. VoLUTA susPENSA. Solander. Tab. XX, figs. 4 a — c. 

MuREX snsPENsus. Soland. 1766. Brand, foss. Hanton.» p. 32 ; t. 5, fig 70. 
VoLUTA CRENULATA. Webster. 1814. Geol. Trans., Ut series, vol. ii, p. 204. 

— AMBiGUA, VAB. MoNSTROSA. Sow. 1816. Min. Con., vol. ii, p. 31 ; 1. 1 15, fig. 5. 

— SUSPENSA. Sow. 1823. Min. Con., vol.iv, p. 137. 

F testa ovatO'Oblonffdy sud-iurritd, costatd, transversim sulcata^ ad basin sub-productd, 
parum emarginatd; spird elevatd, acuminatd, canali lato^ marginibus anfractuum repente 
inflexis septOy drcumdatd: anfractibus sub-ventricosis^ dentato-crenatis ; costis obscuris, dis- 
tantibuSy una serie spinarum coronatis ; aperturd postice acute angulatd^ antice coarctatd ; 
labro simplici tenui ; columella biplicatd. 

Shell oval-oblong, turreted, ribbed, transversely furrowed ; spire elevated, pointed ; 
whorls somewhat ventricose, the posterior margins suddenly bent inwards, forming 
round the spire a broad deep canal, bounded by a sharp denticulated ridge. The ribs, 
numerous in the young shells, but becoming more distant towards maturity, extend 
nearly to the base of the whorl, and terminate posteriorly in sharp, tooth-like spines. 
At the posterior extremities of the ribs, the whorl is depressed, and presents a narrow 
flat space, which forms, as it were, a platform from which the sharp ridge bounding 
the spiral canal rises. The furrows at the base are broad and rounded ; the others 
distant and angular. The aperture is contracted, and produced in front, wide in the 
middle, sharply angulated behind ; the outer Up thin and smooth within : the columella 
nearly straight, presenting two very unequal folds. 

This is the rarest of the Barton Volutes ; it may be readily distinguished by the 
broad deep channel which runs round the spire. 

Size. — Axis, 3 inches; diameter, 1 inch and 6-lOths. 
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t 

No. 97. VoLUTA TRicoRONA. Sowetby. ' Tab. XX, figs. 7 a — d. 

VoLUTA TEicoEONA. Sow, 1843. Min. Con., vol. vii, p. 6; t. 613, ^%. 2. 

V. testa ovato-rhomboidaliy coatatdy transversim stdcatd, antice profunde emarginatd ; 
spird breviy apice acuto; anfradibus obtmeangulatia, tripKci serie spinarum nodiformium coro- 
natis ; costis numerosis, anyustis, fere ad basin tendentibus; suicis transversis irreyularibm, 
lineis incrementi decussatis: aperturd elonyato-^ovdli, postice subcandlictdatd ; labrosimplici, 
Uavi ; labio efftiso ; columelld biplicatd. 

Shell rhomboidal-ovate, longitudinally ribbed, transversely furrowed ; spire short, 
apex small, pointed : whorls bluntly angulated at the shoulder ; ribs rather numerous, 
narrow, extending almost to the base, and surmounted by three rows of short nodiform 
spines ; furrows rounded, shallow, crowded and irregular on the posterior part of the 
whorl, deep, distant, and regular towards the base ; decussated by thick conspicuous 
lines of growth : aperture of a lengthened ovate shape, deeply notched in front, and 
terminating behind in a short, wide canal ; outer lip thin, smooth within ; columella 
nearly straight, flattened on the anterior surface, and furnished with two folds, of which 
the front one is thick and very oblique. Only imperfect traces of the inner lip remain 
in the specimens I have seen, but it was apparently widely spread, covering the front 
of the body whorl, and stretching backwards far up the spire. 

This Volute, which appears to be peculiar to the lower formations, is very rare. 
In the general form it resembles F. denudata so much that a worn individual might 
easily be mistaken for one of that species. The F. denudata is, however, distinguished 
by its single row of thick nodiform tubercles, the rounded dome-like shape of the pos- 
terior margin, and the smooth upper surface of the body- whorls. Fig. 7 fi?is taken 
from the original specimen figured in ' Mineral Conchology.' This, and also the spe- 
cimens represented by figs. 7 a, e, form part of Mr. Wetherell*s collection. 

Size. — ^The largest specimen I have seen has lost the upper part of the spire, but 
when perfect, the dimensions would have been, axis, 2 inches, nearly ; diameter 1 and 
1-1 0th of an inch. 

Localities. — Primrose Hill, Copenhagen Fields, Potter's Bar. 

No. 98. VoLUTA PUGiL. F. E. Edwards. Tab. XXII, figs. 1 a—c. 

YoLUTA SPINOSA. Sow. 1850. Dixon's GeoL, &c., of Subs., p. 107; t. 5, fig. 16. 
— — var. PLATTSPINA. Sow. 1850. Dixon's G^eoL, &c., of Soss., p. 107 ; t. 7, fig. 29^ 

F. testa ovato-oblonffd, antice attenuatd, obscure costatd, transversim sulcata; spird brevi; 
apice acuto : an/ractibus conveanusculis, unicdserie spinarum coronatis; spinis magnis, dis- 
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pamis; atdcis transversis distantibus, ad basin laiis, profundia : operturd postice sub-cana- 
lictdaid, antice late emarginatd; labro tenuis simplici; labio effuso, postice incrassato ; 
columella arcuatd, quater vel quinquies plicatd. 

Var ? Plattspina, jig. 1 e. Testa tubercidis nodi/ormibus, crassis, lateraliter com" 
pressis, coronatd. 

Shell ovately oblong, contracted at the base, obscurely ribbed, transversely fur- 
rowed, with a short, rather conical, and pointed spire: whorls angulated at the 
shoulder, and crowned with a single row of large, wide-spreading spines. The bases 
of the spines are prolonged into thick, obscure ribs, which do not extend beyond the 
middle of the whorls. In the young state, the ribs are numerous, and surmounted by 
two rows of small, sharp spines ; as the shell increases in size, the ribs become more 
distant, and the row of spines nearest to the suture disappears, and is replaced by a 
sharp, elevated ridge. The transverse furrows are distant, and broad and deep at 
the base. The aperture is contracted in front, obscurely channelled close to the suture, 
and widely, but not deeply, notched in front ; outer lip thin, sharp edged, and smooth 
within ; inner lip widely spread, thickened posteriorly, and extending backwards as far 
as the suture; columella flattened in front, curved, and furnished with four or five folds, 
of which the one in front is the largest. In the last whorls, the sutural margin is 
spread over the preceding whorl up to the spines, which, in some instances, are covered 
by it. 

In the specimen represented by fig. 16, tab. 5, in Mr. Dixon's work, the outer lip 
is broken off, and the shell consequently presents the turbinate form which charac- 
terises V. spinosa (Lamk.) ; and this circumstance probably induced Mr. Sowerby to 
refer it to that species ; from which, however, it is distinguished by the transverse 
furrows, and the arched and flattened columella. 

In the specimen (fig. 1 c) for which the variety platyspina was proposed by Mr. 
Sowerby, the spines on the last whorl are converted into large, thick, laterally-com- 
pressed, knob-like tubercles. The animal had, apparently, attained great age ; and, as 
I am not aware of any similar specimen having been found, I am inclined to regard the 
individual in question as a monstrosity rather than as a variety. 

The present shells much resemble V. atJUeta in the character of the spines, and in 
the conditions of the inner lip and the columellar folds ; but the deep transverse fur- 
rows, which continue to be strongly marked even in adult specimens, entitle them, ap- 
parently, to specific distinction. 

Size. — ^Axis, ; diameter, 

Locality. — Bracklesham Bay. 
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Section A. {PuUtis smaUy conical. \ 

f a. Shell twbinate or pyriform ; costated or coronated; > continued. 

inner lip effme; columellar plaits few.) \ 

/3. Transversely furrotoed at the base only. 

No. 99* VoLUTA ATHLETA. Solander. Tab. XXI, figs. 7 a — e. 

Stbombus athlbta. Soland. 1766. Brand. Foss. Hanton.^ p. 31 ; t. 5, fig. 66. 

VoLUTA — Sow. 1823. Min. Con., vol. W, p. 133 ; t. 396, figs. 1—3. 

— — Defr. 1829. Diet, des Sci. nat, vol. Iviii, p. 480. 

— — Desh. 1824-37. Desc. des coq. foss., voL ii, p. 689; t. 93, figs. 12 

—13. 

F. testa rhomboidali, spinis maynis dispansis coronatd, ad basin sub-projunde emar- 
yinatd ; spird breviy acuminata : anfractibus postice lavibus, ad basin obsolete transversim 
sulcatis: aperturd ^usd ; labro tenui, simplici; labio parum effuso, postice incrassato ; 
columella depressd, leviter arcuatd, tri-plicata. 

?^r. FoRTis (tab. 21,^y. 1 e) testa ovato-turbinatd, brevioriy latiori; anfractibus 
antice valde attenuatis. 

Shell rhomboidal, crowned with large spreading spines, and widely, but not deeply, 
notched at the base; spire rather short and pointed. In young individuals, the 
whorls are transversely furrowed, obscurely ribbed, and surmounted by two rows of 
short, erect spines ; but as the shell approaches maturity, the ribs become effaced, the 
second, or sutural row of spines disappears, and is replaced by an irregular sharp 
elevated line, and the spines of the first row become large, distant, and spreading ; the 
transverse furrows disappear after the first three or four whorls, and the shell is after- 
wards smooth, except at the base, where a few faint, almost obsolete, transverse furrows 
appear. The aperture is elongate, and rather wide ; the outer lip smooth and simple ; 
the inner lip moderately spread over the body whorl, thickened at the upper part, 
and not extending backwards beyond the suture ; columella fiattened in front, slightly 
curved, and presenting one broad prominent fold in front, and two or three others, 
small and indistinct, behind. 

A variety occurs at Highcliff, which appears to correspond with the shell described 
by M. Deshayes, more closely than do the Barton shells; it is more turbinate, 
shorter, and comparatively wider than the type, and the whorls are much attenuated 
in front. 

The smooth and ventricose body and flattened columella distinguish this species ; 
and at maturity, the large spreading spines give a strongly marked character to it. 

Size. — ^Axis, 3 inches, nearly; diameter, 1 inch and 7-lOths, nearly. 

Localities. — Barton, Alum Bay (No. 29, Prestwich). For the variety, Highcliff. 
French : Monneville, Houdan (fide Desh.). 

•21 
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No. 100. VoLUTA DBNUDATA. Sowerhy. Tab. XXI, figs. 5 a — c. 

YoLUTA DEMTJDATA. Soio. 1840. Hio. Con.» ToL 7, p. 6 ; t. 93, fig. 3. 
— — — 1850. Dixon's Geol. Sum., p. 120; t. 15, fig. 7. 

V. testa ovatO'Oblonffdy poatice lavi, antice transversim sulcata, profunde emarginatd; 
spird conicd, brevi, apice acuto ; costis brevibnSy crassis, ad ewtremitates posteriores nodi- 
geris ; anfractu ultimo supeme concamerato : aperturd elongato-ovaliy postice anyustd; labro 
simplici, intus lavi ; labio eapanso^ incrassato ; columelld tri-plicatd. 

Shell oblong-ovate, ribbed, smooth, except towards the base, where it is transversely 
furrowed; spire short, conical ; apex small, pointed; ribs thick, short, scarcely extend- 
ing to the middle of the whorl, and terminating posteriorly in coarse, nodiform tubercles; 
whorls rather ventricose in front, obtusely angulated at the shoulders; the space 
between the tubercles and the suture convex, imparting a dome-like shape to the lower 
part of the spire. The aperture is of a lengthened oval form, narrow, obscurely chan- 
nelled behind, widely and deeply notched in front ; the outer lip simple, smooth within ; 
inner lip much spread over the front of the body whorl, extending backwards far up 
the spire, and thickened. The columella is flattened in front, and presents one thick, 
prominent fold in front, and two or three smaller ones behind. In the young shell, the 
whorls are crowned with three rows of small, nodiform spines, and the margins between 
the front row and the suture are somewhat depressed. The two posterior rows, which 
correspond with the front row, rise out of faint, elevated lines, which traverse the sutural 
margin ; as the shell is enlarged, these spines are lost, and the transverse lines become 
stronger ; the direction of the suture also becomes less decurrent, so that each succeeding 
whorl envelops more of the preceding one, and the margin of the last, in fact, covers the 
front row of spines upon the whorl next to it ; the margins also become convex, and 
assume the dome-like shape characteristic of the later whorls. 

Size. — Axis, 3 inches, nearly ; diameter, 1 and 7-lOths of an inch, nearly. 

Localities. — Bognor, where it is very common, and (^e Sow.) Brentford. 



No. 101. VoLUTA SPiNOSA. Idnnaus. Tab. XXI, figs. 4 «, b. 

Lister. Hist. Concbyl., t. 1033, fig. 7? 

Gualtieri. 1742. Index Test. Conch., t. 55, fig. B7 
CONT78 SFIM0SU8. Linn. 1758. Syst. Nat., 10th edit., p. 715, No. 271. 
BuooiNUH (sp.) Walch. 1764. Das Steinreich System., &c., t. 11, fig. 2 a. . 
Stbombtjs spinosxjs. Linn. 1767. Syst. Nat., 12th edit., p. 1212. 

_ — Fttvanne. 1780. D'Argen. Conchyl., 3d edit., t. 66, fig. I, 9. 

— — Schrbter. 1783. Einleit. in die Conch., Tol. 1, p. 443, No. 24. 

— — Omel. ] 788. linn. Syst. Nat., 13th edit., p. 3518, No. 27. 
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Stbohbus bpimosus. Chmn. 1795. Conchyl. cab., toI. zi, t. 212, figs. 3002 — 3. 
YoLUTA 8PIN08A. LcM. 1802. Ann. da Mas., toL i, p. 477 » No. 2, and toI. z^, p. 74, 
No. 2. 

— — RaUsy. 1804. Buff. MoU., toI. v, p. 440, No. 7. 

— — Lam. 1816. Tableau Encyclop. et M^tb., t. 392, fig. 5 a—b. 

— — — 1822. Hist. Nat.,Tol. vii, p. 348, No. 2. 

— — De France. 1829. Diet, des Sci. Nat., vqj. Iviii, p. 474. 

— — Deah. 1832. Bncycl. Method. (Ver8),Tol. iii, p. 1143, No. 22. 

— — — 1824—37. Deac. des Coq. Fobs., vol. ii, p. 690 ; t. 92, figs. 7—8. 

— — ? GaleotH. 1837. M^m. sur la Const. Geog., &c., de Brabant, p. 149, 

No. 71, t. iii, fig. \%. 

— — ? Nyat. 1843. Coq., &c., de Belg., p. 589. 

— — Morris. 1843. Cat. Brit. Foss., p. 168. 

-^ — JPhUippi. 1851. Paleeontogr. Tert. Foss. Magdeb., p. 78, No. 169. 

Nee. — — Saw. 1816. Min. Con., vol. ii, p. 30; t. 115, figs. 2—4. 

nee. — — — 1850. Dixon's Geol., &c., of Suss., p. 107; t. 5, fig. 16. 

nee. — — var. Plattspina. Sow. 1850. Dixon's Geol., &c., of Suss., p. 107; t. 5, 

fig. 29. 

F. testa turbinatd^ ad basin transveraim striata, lon^tudinaliter jpartim costatd; anfrac^ 
tibus acute angtdatis^ unicd serie spinarum coronatis; spird brevi, apice acuto; labro tenui, 
simplici; columelld quadri-plicatd. 

Shell turbinate, resembling in shape two unequal cones placed base to base, the 
smaller of which is formed by the short pointed spire ; whorls nearly straight, longitu- 
dinally ribbed, much narrowed in front, and acutely angulated at the shoulder ; the 
margin between the spines and the suture rather concave. The ribs, which extend 
only about half-way over the whorl, terminate at the shoulder in a row of short, 
pointed spines. The sutural margin is bordered by an elevated line, which, occa- 
sionally, in young shells, rises into small, pointed tubercles opposite to the spines. The 
whorls at the base are traversed by several oblique furrows, which disappear towards 
the middle of the shell, where the ribs take their rise. The mouth is narrow, and 
somewhat quadrilateral, owing to the angularity of the upper part of the whorl ; the 
outer lip thin and smooth within ; inner lip but Uttle spread out. The columella, 
which is rather flattened in front and nearly straight, presents one large prominent 
plait in front, and three, sometimes four, feeble ones behind and, according to 
M. Deshayes, a large smooth callus at the posterior extremity formed by the thickening 
of the inner lip. 

The shells from Barton, described by Mr. Sowerby (loc. cit.), and referred by him 
to this species, present characters suflBciently distinct, as I have before observed, to 
require that they should be separated. I have not met, in fact, with any shell fit)m the 
Hampshire beds corresponding with the true V. spinosa of the Paris basin, unless the 
V. depauperata be regarded as a local variety; but the species occurs not unfrequently 
at Bracklesham Bay. 
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The French specimens are generally ornamented with numerous pale orange- 
coloured bands ; but the English matrix has been less favorable for the preservation of 
the colouring matter, and specimens retaining traces of the original marking are very 
rare. 

The shells described in Mr. Dixon's work as V. spinosa, and K spinosa, var. platy- 
spina, (p. 107, t. 7, f. 22,) do not belong to this species ; nor, apparently, do those 
described by Galeotti from St. Josse-ten-Noode, St. Gilles, Foret, and Afflighem in 
Brabant ; in them, the ribs are thick, round, and prominent ; and the whole surface 
presents a transverse sculpture. Philippi records a specimen of the present species 
from Westeregeln, in the Museum at Halle ; but as Dr. Beyrich does not mention the 
species among the Volutes described by him from that locahty, I have cited Philippi 
with a query. 

Size. — ^Axis, 1 inch and 3-lOths; diameter, nearly 8-lOths of an inch. 

Localities. — Bracklesham Bay; Southampton. French: Grignon, Courtagnon, 
Fames. German: Westeregeln in Magdeburg (fide Phil.)? 



No. 102. VoLUTA DEPAUPERATA. Sowerby. Tab. XXI, figs. 8 a — c. 

YoLUTA DEPAUPERATA, Sowerby. 1823. Min. Con., toI. it, p. 133, t. 396, fig. 4; vol. Tii, 

p. 32, t. 625, fig. 6. 
— — Dejr. 1829. Diet, dea Sci. nat., vol. Iviii, p. 481. 

non — — Desh. 1824-37. Desc. des coq. foss., &c., vol. ii, p. 684, t. 92, 

figs. 5, 6. 

F. testa ovatO'Oblon^d, partim costatd, antice transversim sulcata, postice lavi; spird 
brevi, apice acuto ; anjractibus sub-ventricosis, postice acute an^ulatis, una serie spinarum 
donatis, marline suturali sub-convexo : labro simplici, tenui ; labio jparum expanso ; colu^ 
melld biplicatd. 

Shell oval-oblong, longitudinally ribbed, transversely furrowed in front, otherwise 
smooth, with a short pointed spire : whorls rather ventricose, acutely angulated at the 
shoulder. The ribs, which are not numerous, extend over about two thirds of the whorl, 
and terminate at the shoulder in a row of short erect spines. In young shells a second 
row of small pointed tubercles, corresponding with the spines, runs round the suture ; but 
they soon disappear, and generally are replaced by an irregular raised line. The margin 
of the whorls, between the shoulder and the suture is slightly convex. The aperture is 
of a lengthened-oval shape, rather effuse and widely but not very deeply notched in front ; 
the outer lip thin and smooth ; the inner lip but slightly spread out ; the columella 
rounded, nearly straight, and furnished with two unequal folds. The surface of the 
shell is ornamented with transverse, narrow, orange-coloured bands, resembling those 
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in the French specimens of V. spinosa, with which species the present one is 
closely analogous, and of which it appears to me to be merely a local variety. It is 
in fact, only distinguished by the more ventricose whorls, the more eflFuse aperture, the 
rounded columella, and the greater obliquity of the columellar folds. 

Brander's shell (fig. 67), referred by Mr. Sowerby to this species, belongs to 
F. luctatrw ; and the French shells which M. Deshayes has described as V. depauperata 
also appear to be quite distinct ; they are longer, narrower, and more regular in form, 
and have a more elevated and thicker spire ; and the surface of the whorl is obscurely 
striated. 

Size. — ^Axis, 1 inch and 9-lOths; diameter, not quite 1 inch. 

Localities. — Barton (fig. 8 a), and the fluvio-marine formation at Hordwell, and at 
C!olwell Bay (figs. 8 b, c), in which latter place it occurs in abundance. 



No. 103. VoLUTA GEMiNATA. Sowerby. Tab. XXI, figs. 3 a, i. 

YoLUTA GEMINATA, Sow. 1823. Mill. Con., Tol. iy. p. 136 ; t. 398, fig. 1. 

F. testa ovatdj ventricosd, antice coarctatd, costatd, mb-turritd; spird mediocriter 
elevatdj apiceacuto; anfractibus postice lavibus, ad basin iransversim sulcatiSy ad marines 
suturales depressis; costis pro-eminentibus, sub-crassis, postice bind serie spinarum nodi/or^ 
mium coronatis ; aperturd oblongo-ofoaliy antice angusiiori; labro tenero, simplici; labro 
late expanse y posUce incrassato ; columelld arcuatd, tri-plicatd. 

Shell ovate, ventricose, contracted towards the base, ribbed; spire moderately 
elevated, apex very small, pointed ; whorls five or six, smooth on the middle and at the 
posterior extremities, transversely furrowed toward the base, and flattened at the sutural 
margin ; ribs prominent, rather thick, rounded, extending to the transverse furrows, and 
Surmounted by two rows of short, erect, connected, nodiform spines, with a rounded, 
depression between them ; the flattened margins of the whorls form a shallow obscure 
channel round the spire, imparting to it a turret-like aspect. The aperture is of a 
lengthened-oval shape, narrowing toward the base; the outer lip thin, sharp, and 
smooth within ; the columellar lip much spread out over the body- whorl, but not 
extending backwards beyond the suture ; the columella much curved, and furnished 
with three oblique folds. 

The present species appears to be confined to the neighbourhood of Lyndhurst, 
where it was first discovered many years ago by Sir Charles Lyell. 

Size. — ^Axis, rather more than 1 inch and 3-10th8 ; diameter, 7-lOths of an 
inch, nearly. 
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No. 104. VoLUTA HORRiDA. F. E. Edwards. Tab. XXI, figs. 2 a — c. 

V. testa ohlongO'Ovatd^ costatd^ poatice lavi, antice transversim sulcata; anfradibus 
duplici serie spinarum dentiformium donatis; costis numerosis^ later aliter compressis^fere 
ad basin tendenti6us,postice tuberctdatis et in mucrones primam seriem spinarum forman- 
tes, prolongatis ; sulcis transversis latis, prq/iindis, castas fortiter decussantibus ; spatio 
inter series spinarum concavo ; labro tenui, simplici; columella uniplicatd. 

Shell ovate-oblong, armed with two rows of short, upright, pointed spines, ribbed, 
smooth behind, transversely furrowed in front ; ribs numerous, thick, angular, com- 
pressed sideways toward the aperture and terminating posteriorly in sharp conical 
points forming the front row of spines. The ends of the ribs, immediately in front of 
the spines present a rounded depression at the anterior margin of which they rise into 
small tubercles. The transverse furrows are wide and deep, strongly decussating the 
ribs. The posterior margins of the whorls, between the rows of spines, are sunken and 
concave ; the outer lip is thin, sharp- edged, smooth within ? ; the columella presents a 
single very oblique fold. 

The sharp erect conical spines and the prominent ribs, deeply cut by the transverse 
furrows are characters so distinct, that I am unwilling not to record the species, although 
the only specimen I possess has lost the spire and is otherwise imperfect. It appears 
to be a young shell, and the actual character of the outer lip cannot be stated with 
certainty ; there are not any traces of the columellar lip preserved. 

Size. — Axis, (without the spire) ^ inch, nearly; diameter, rather less than 3-lOths 
of an inch. 

Locality. — Bracklesham Bay ; very rare. 



No. 103. VoLUTA FoRBESii. F. E. Edwards. Tab. XXI, figs. 1 a-^. 

V. testa turbinatd, costatd, postice lavi, antice transversim sulcata; spird elevatd, apice 
acuta; costis sub-distantibus^ viw adsulcos tendentibus, postice in tuberculos lateraliter com- 
pressos elevatis, deinde bind serie brevium spinarum coronatis; aperturd elongato-ovali, 
anffustd, postice sub-canaliculatd, antice late emarginatd; labro intus incrassato, admarginem 
aeuto ; labio effuso ; columella rectd^ biplicatd. 

Shell turbinate, ribbed, transversely furrowed at the base, smooth behind ; spire 
elevated, pointed, with a small conical apex ; ribs rather distant, extending scarcely 
beyond the middle of the whorls, rising at the posterior extremities into large, prominent, 
laterally compressed tubercles, and crowned with a single row of short, erect, tooth-like 
spines. The sutural margin is depressed and bordered by a raised line, which occa- 
sionally rises into minute pointed tubercles ; aperture of a lengthened oval form. 
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narrow, obscurely channelled behind, and widely notched in front; the outer lip 
thickened within^ thin and sharp at the edge ; inner lip moderately spread over the body- 
whorl, and presenting at the suture a calius-like thickening, which forms the left side of 
the posterior canal ; the columella nearly straight, and furnished with two or three not 
very oblique folds, the front one of which is the most prominent. 

The present species approaches closely to V.geminata^ but is much more turbinate, 
resembling in general form V. spinosa ; and the anterior tubercles are diflferent in their 
character ; in the present species they are simply an enlargement of the ribs themselves, 
while in V.geminata^ a transverse line runs round the shoulder, and rises into tubercles 
where it crosses the ribs; the aperture in V. Forhem is also narrow and more 
regularly ovate. This species is found in Hempstead CliflF; and I have dedicated it to 
the late much lamented Prof. E. Forbes, by whose researches the position of that 
formation in the tertiary series, so long misunderstood, has been ascertained. 

Size. — Axis, T-lOths of an inch; diameter, 4-lOths of an inch. 



No. 106. VoLUTA CALVA. Sowerby. Tab. XXI, figs. 6 a, b. 

VoLXTTA CALYA. Sow. 1850. Dixon's GeoL, &c., of Suss., p. 187; t. 7, fig. 28. 

V. testa pyriformi, antice transversim obsolete snleatd, caterum lavi, ad basin vix 
emarginatd; spird brevi, conicd, apiceacuto: an/ractibua angulatis, unicd sine spinarum 
donatis^ superne concavis, marginibus anfractu precedenti adpressis: aperturd elongato-ovali ; 
labro tenuis simplici; labioparum effmo; columeUd subrectd^ bis vel ter plicatd. 

Shell pyriform, obscurely ribbed, slightly notched at the base, and presenting 
several faint, almost obsolete, transverse furrows in front, smooth elsewhere ; spire 
short, conical, with a small pointed apex : whorls angulated at the shoulder, and 
crowned with a single row of short, pointed tubercles ; the margins pressed against 
the spire ; the space between the suture and the row of tubercles concave. The aper- 
ture of a lengthened oval shape ; outer lip thin, sharp- edged, smooth within ; inner lip 
very thin and but httle spread out ; and the columella furnished with two nearly equal 
folds in front, and a third very feeble one behind. 

The specimens are generally simply coronated ; but, in some instances, the elevated 
bases of the tubercles are prolonged into very short, faint ribs. The angulated shoulder 
and the tubercles distinguish this species from the young shell of V. Selseiensist with 
which only it might be confounded. 

^e. — Axis, \\ inch, nearly; diameter, 7-lOths of an inch. 

Locality. — Bracklesham Bay, where it is somewhat rare. 
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No. 107. VoLUTA Sklseiknsis. F. E. Edwards. Tab. XXII, figs. 3 a—f. 

VoLUTA LABEELLA. Sow. 1840. Mill. Con., YOl. YU, p. 8 ; t. G14, fig. 2. 
— — Morris. 1843. Cat. Brit. Fosa., p. 167. 

_ _ Saw. 1850. Dixon's GeoL, &c., of Subs., p. 187 ; t. 5, figs. 12—14. 

BULBULA. — — — — — p. 186; t. 7, fig. 35. 

nee. — LABBELLA. Lomk. 1802. Ann. da Mas., yoI. i, p. 479, No. 10, yoI, xYii, p. 74, 

No. 14. 
nee. — BULBULA. Lamk. 1802. Ann. da Mas., yoI. i,p. 479, No. 11. 

V. testa ovatO'turdinatd, ventricosd, antice transversim sulcata^ caterum lavi; spird 
breviy conicd, apice acuto : anfractibus prioribus castas et sulcos tranversos, sese decussanies, 
yerentibus; anjractibus cateris unico sidco transversa prope marines suturales exaratis^ 
marffinibus ad spirant adpressis ; peripherid anfractuum primo convexd, deinde ffradatim 
plus plusque rotundatd: aperturd elonffato-rhomboidaliy antice pro/unde emaryinatd, postice 
sub'Canaliculatd ; labro postice incrassato, antice acuto Javi; labio parum effuso^ incrassato, 
postice magnum callum oblonyum, anfractum a spird separantem, formanti ; columelld 
leviter arcuatd, compressd, biplicatd. 

Shell ovately turbinate, ventricose ; spire short, conical, with a small, pomted apex ; 
the first two or three whorls ornamented with numerous slender longitudinal ribs 
decussated by transverse furrows, which disappear rather suddenly at the third whorl ; 
the whorls then become perfectly smooth, except towards the base, where they are 
traversed by broad more or less conspicuous furrows. The aperture is of an elongated 
rhomboidal form, deeply notched in front, and terminating posteriorly in an obscure 
channel; the outer Up smooth within, thickened behind, and stretching outwards 
into a wing-like projection ; the middle and front parts thin and sharp-edged ; the 
columellar lip but little spread out, and very much thickened, forming at the posterior 
extremity a large callus, which gradually separates the margins of the whork more and 
more widely from the spire ; the columella is curved, flattened, and furnished with two 
oblique, nearly equal folds, and sometimes with a third feeble and indistinct one behind. 
The middle whorls are convex at the shoulders, but as they become more and more 
detached from the spire by the increasing callus, the shoulders become more and more 
bluntly round. 

The shells referred by Mr. Sowerby to V. bvlbtda are without doubt the young of 
the present species ; but even in this state (figs. 2 a, b), although they much resemble the 
French shells, they present dissimilarities .which suflBciently indicate a distinct species. In 
F. bulbula, the shell is more fusiform, with a longer spire ; the margins of the whorls 
are without the transverse furrow ; the outer lip, even in the adult shell, is not thickened ; 
the inner Up is very thin, more widely spread over the body-whorl, and without the 
thickening or callus which distinguishes the present species ; the columella is nearly 
straight and round ; the folds are more slender, and placed nearer the middle of the 
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columella, and the basal furrows are fainter and more numerous, becoming, in fact, 
almost obsolete on the mature shell. 

The present species certainly presents a dose analogy with V. labrella (Lamk.) to 
which the adult shells have been referred ; but a careful comparison will show^ I think, 
that they are not a mere local variety of that species, but distinct from it. In V. 
Selseiensia, the whorl is more convex, and the general form of the shell is consequently 
more ovate and less turbinate ; the shoulder is always obtusely rounded, and never pre- 
sents the prominent keel which characterises V. labrella, nor even the angular periphery 
which, in some specimens, is substituted for the keel ; the transverse furrows are lost 
after the very early whorls, while in the French species they are continued more or 
less distinctly until maturity. But the principal differences will be found in the con- 
dition of the lips ; for in V. labrella, the outer lip is much less thickened, and does not 
assume the wing-like expansion found in the present species ; the inner lip is more 
widely spread over the front of the body-whorl and, although thickened at the pos- 
terior extremity, does not form the large callus which, by separating the margin of the 
whorl from the spire, forms so conspicuous a character in V. Selseienais. 

Size. — ^Axis, 2 inches and 7-lOths nearly; diameter, rather more than 1 inch and 
6-lOths. 

Locality. — Bracklesham Bay, where it is not uncommon. 

Section A. (Pullus amaU^ conical) continued. 

b. Shell fusiform ; costated, transversely striated; inner 
lip narrow. 

a. ColumeUar plaits few. 

No. 108. VoLUTA ANOUSTA. Deshaycs. Tab. XXIII, figs. 3 a, b. 

VoLUTA ANGU8TA, Desh. 1824-37. De«c. des Coq. Fobs., vol. ii, p. 697 ; t. 94, figs. 5, 6. 

— — Sow. 1844. Min. Con., vol. vu, p. 34, t. 626, figs. 1—3. 

— — Sow. 1850. Dixon's Geol., &c., of Suss., p. 107, t. 5, fig. 19 (non t. 7, fig. 37). 

F. testa elongatd, subfusiformi^ angustd, costatd^ ad basin late emarginatd; spirdpro- 
ductdsub'Conicd, apice acuto : anfractibus depresso-convexiusculis, supeme tenuissime striatis ; 
ultimo anfractu spiram longitudine fere aquanti; postice tuberculoso-costatd, ad basin kevi : 
aperturd elongatd, angustd; columella rectd, obscure triplicatd; labro acuto, simplici; 
labio angusto. 

Shell fusiform, much elongated, narrow, ribbed, and widely but not very deeply 
notched at the base ; spire conical, produced, nearly as long as the last whorl ; apex small, 
pointed: whorls depressedly convex, ornamented with exceedingly fine transverse 
striae ; ribs distant, not prominent, extending to nearly the middle of the whorl, and 

•22 
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rising at the shoulder into obtuse laterally compressed tubercles ; the transverse striae 
are lost on the middle and front parts of the last whorl, and are only faintly traceable 
towards the sutural margin. The aperture is elongated, narrow, with nearly parallel 
margins; the outer lip simple, sharp-edged, angular at the posterior extremity, 
smooth within ; inner lip narrow ; the columella is nearly straight, and, according to 
M. Deshayes, is furnished with three folds, of which one only is visible in front, but 
the other two are seen when the outer Up is broken. 

The much-varying forms of V. muricina, suggested to M. Deshayes the probability 
that this might eventually prove to be merely a narrow variety of that species, to 
which in fact it bears a very strong resemblance : the transverse striation is common 
to both species, and much value, cannot, I think, be attributed to the greater or less 
number of the feeble posterior columellar folds. I should be strongly inclined, there- 
fore, to regard this as a variety of F. muricinay were it not for the diflference in the 
size of the pullus, which, in F. angusta^ is much smaller than in F, muricina ; and, as it 
is uncertain how far external conditions may influence the development of the shell in 
embryo, I have retained the species. 

The shell represented in Mr. Dixon's work, t. 7, fig. 37, does not, in my opmion, 
belong to this species ; for the pullus, though small, is obtuse, not conical and pointed ; 
and the notch is very deep : it is, I think, a large specimen of F. uniplicata. 

Size. — Axis, 3 inches nearly ; diameter, 9-lOths of an inch. 

Localities. — Bracklesham Bay. French : Retheuil, Soissons, Cuise-Lamotte, 
(fide Desh.) 

No. 109. VoLUTA cosTATA. SolandcT. Tab. XXII, figs, ba — d. 

VoLUTA COSTATA, Solund. 1766. Brand. Fobs. Hant., p. 24 ; t. 3, fig. 45. 

— — Sow. 1821. Min. Con., vol. iii, p. 163; t.290, figs. 1 (non figs. 2 and 4). 

Nee — — Grat. 1847. Conchyl. foss., &c. derAdour; Supp. t. 1, fig. 14a- b. 

nee — — Sow. 1850. Dixon's Geol. &e., of Suss., p. 107 ; t. 5, fig. 24. 

F. testa ovatO'/usi/ormi, costatd, lineis transversis omatd; spird elevatd, conicd ; 
apiceacuto: anfractibtis convewiusctdis ; costis angustis inermibus; aperturd oblongo^ovali, 
ad basin sub-profunde emarginatd; labro simplici, tenui ; labio angusto ; columeUd sub-rectd, 
quadri-plicatd. 

Shell ovately fusiform, longitudinally ribbed and ornamented with numerous trans- 
verse raised lines ; spire conical, elevated, being as long or nearly as long as the 
aperture, and terminating in a small pointed pullus ; whorls six or seven, exclusive of 
the pullus, and rather convex ; the ribs simple, narrow, sharp, slightly curved and 
extending to the base, numerous on the early whorls, but becoming more distant as the 
shell is enlarged. The transverse lines, which are decussated by the lines of growth, 
are very slender, and irregular ; every third or fourth line being thicker and more 
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elevated than the others, except towards the base, where the more prominent lines 
are placed nearer to each other, and the intermediate ones become very faint or 
altogether obsolete. — Aperture of an oblong-oval form, rather deeply notched in front ; 
outer lip simple, sharp-edged and smooth within ; inner lip very narrow, and thin ; 
columella nearly straight, and furnished with two oblique folds in front, and two or 
three slender, obscure ones behind. 

Brander's specimen in the British Museum, is unfortunately mislaid, and I have not 
been able to refer to it ; but, judging from liie description and figure given in his 
* Fomlia Hanioniensia' the present Volute must be the true V. costata of Solander ; for 
the word inermis, used by that naturalist in his description, cannot be applied to the 
shells, distinguished by the thick nodiform terminations of their ribs, which have been 
referred by Mr. Sowerby to that species. 

D'Orbigny (Prod, de Paleont., vol. ii, p. 352, No. 267) has recorded this Volute as 
identical with the Cochlea miwta of Chemnitz, {V. costaria, Lamk.) ; but in that species 
the shell is longer and narrower, the surface quite smooth, except at the base; and the 
columella curved and furnished with two folds only. The two shells appear to me to 
be quite distinct from each other. 

The shell from Bracklesham Bay figured in Mr. Dixon's work (t. 5, fig. 24) as 
F. costata, is a specimen of F. Maga; and those from Dax and Saubrigues, which 
Grateloup has considered to be identical with Solander's shell (fig. 45) appear to belong 
to a different species ; they are represented as sub-turreted, with numerous rounded 
ribs, and with many folds on the columella, extending nearly to the posterior extremity 
of the aperture. 

Size. — ^Axis, 2 inches nearly; diameter, 8-lOths of an inch nearly. 

Locality, — Barton. 



No. 1 10. VoLUTA HUMEROBA. jP. E. Edwards. Tab. XXII, figs. 6 a, b. 

VoLUTA COSTATA. Sow. 1821. Min. Con., vol. iii, p. 163; t. 290, figs. 2 and 4 (non fig. 1.) 

Testa ovatO'fusiformi, sud4urritd, costata, transversim tenuissime lineatd, ad basin 
profunde eilate emarginatd ; spird prodwtd, apice acuto: anfractibus sub-planis; costis 
distantibus, crassis^ rotundatis, postice nodigeris ; aperturd ovato-rhomboidali, postice sub- 
canaJiculatd ; labro incrassato^ intus Itevi; labio angusto, crasso; columelld jlexuosd, bis 
vel ter plicatd. 

Shell ovately fusiform, sub-turreted, longitudinally ribbed, transversely finely 
striated ; the base deeply and widely notched, and much bent backwards ; spire ele- 
vated, but shorter than the last whorl ; apex small, pointed : whorls five or six, exclu- 
sive of the embryonic whorls, very slightly convex, and flattened at the sides ; ribs 
distant, broad, obtuse, reaching almost to the base, and at the posterior extremities 
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swelling into large, rounded tubercles. Aperture ovately rhomboidal, terminating 
behind in a narrow, but conspicuous, channel; outer lip smooth within, thickened 
towards the suture, otherwise thin and sharp-edged ; inner lip narrow, thick, particu- 
larly at the posterior extremity, where it forms almost a callus ; columella curved, and 
furnished with two prominent folds in front, and sometimes a third faint one behind. 

The Volutes which I propose to separate under the present specific name, have been 
confounded hitherto with the preceding species {F. costata, Sol.) ; they appear, how- 
ever, to be specifically distinct. The shells are broad, obtusely angulated at the 
shoulders, with flattened sides ; the ribs are more distant, thicker, and rounder, and on 
the last two whorls rise at the shoulder into large tubercles ; the transverse lineation 
is more regular, and the aperture wider, and not contracted behind ; the inner lip is 
much thicker, the columella more curved, and furnished with two folds, or, occasion- 
ally only, with a third faint one behind ; and the base is much more bent backwards, 
owing to the deeper anterior notch. Specimens occasionally occur in which, owing to 
the tubercles being less prominent than usual, the spire is more regtdar in form, and 
the shells present a general resemblance to K costata ; but the whorls still preserve the 
flatness of the sides, and the ribs their characteristic roundness ; and the condition of 
the columella and the inner lip show, in fact, that the individuals in question are merely 
a variety of the present species. 

Size. — Axis, 2 inches and 2-lOths; diameter, 1 inch and 1-lOth nearly. 

Localities. — Barton, and Bracklesham Bay. 

Section A. (PuUus small, conical. ^ 

b. Shell fusiform ; costated, transversejy > continued, 

striated; inner lip narrow) j 
/3. ColumeUar plaits numerous. 

No. 111. VoLUTA Maga. F. K Edwards. Tab. XXII, figs. 2 a—/ 

YoLUTA MA60RX7M. Sow. 1821. Min. Cod., yol.^iii, p. 164; t. 290, fig. 3. 

— — MorrU. 1843. Cat. Brit. Fobs., p. 168. 

— HAEPULA. Sow. 1840. Min. Cod., vol. vii, p. 7; t. 614, fig. 1. 

— — Morrit. 1843. Cat. Brit. Fobs., p. 167. 

— cosTATA. Sow. 1850. Dixon's Geol., &c., of Snss., p. 107, t. 5, fig. 24. 

— MAQNOEUM (ex erroFc). D'Orh. 1850. Prod. dePal6ont., vol. ii, p. 353, No. 281. 

— DECOEA? Beyr. 1853. Die conchyl. des Norddent. tertiarg. vol. i, p. 73; t. 4, 

figs. 5 a — b. 
Nee. — MAOOEUM. Brace. 1814. Conchol. foss., Subapen., vol. ii, p. 307 ; t. 4, fig. 2. 
nee. — haepula. Lamk. 1802. Ann. du Mus., vol. i, p. 478, No. 9, and vol. xvii, p. 78, 

No. 13. 

V. testa ovatofusiformi, uftduloso-costatd, inermi, transversim tenuissime striata, ad 
basin profunda emarginatd; spird obtusd; apice sub-acuto; anfractibus sew vel septem, 
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depresso-conveans : aperturd oilon^o-ovali, antice effusd; labro ad marginem tenuis acuto, 
intus incraasato : labio anffustissimo^crasso; columeUd leviter arcuatd, pluries plicatd, plica 
penultimd majori. 

Shell ovately fusiform, ribbed, transversely furrowed, deeply notched, and bent 
backwards at the base ; spire elevated, obtuse, with a small conical puUus ; whorls 
six or seven, exclusive of the embryonic shell, convex, flattened at the sides, and 
separated by a deep suture. Ribs numerous, thick, rounded, slightly waved, and pro- 
longed to the base ; transverse furrows shallow, irregular, becoming faint, frequently 
almost obsolete, over the middle of the whorl. Aperture of an oblong-oval shape, wide 
in front, narrowing behind ; outer lip simple, sharp-edged, and thickened within ; inner 
lip very narrow, thick ; columella slightly curved and furnished with ten or twelve 
folds, of which the front one is very oblique and moderately prominent, and the last 
but one larger and more transverse ; the others rise almost to the suture, becoming 
feebler and more transverse as they ascend the columella. The ridge or crest on the 
columella, found in all the deeply notched species, is half concealed by the thick inner 
lip, but bulges out beyond the contour of the whorl. 

The specimen of V. magorum figured by Brocchi was imperfect, and his description 
is short and unsatisfactory; it is, therefore, diflBcult to decide whether the shells 
described by Mr. Sowerby have been correctly referred by him to the Subapennine 
species. Judging, however, from Brocchi's figure and description, the V. magorum 
appears to be a more regularly convex shell, attenuated more equally at the extremi- 
ties, and to have a more conical spire than the English shells. It is stated, also, to be 
smooth ; but much reliance cannot be placed on this character, for Brocchi describes 
the shell as convertita in ispato, and the transverse furrows may have become 
obUterated in that process. The ribs are more numerous, and are slender and straight ; 
the columellar folds also are more oblique, and the three front ones are nearly equal. 
The aperture appears to have been but slightly notched in front, inasmuch as the 
uninterrupted contour of the body whorl does not present the ridge caused by the 
retroflexion of the base, which always accompanies a deep notch. These distinctions, 
I think, show that the Enghsh shells, although closely allied to, are yet distinct from, 
Brocchi's species, or at all events that they cannot be safely considered as belonging 
to it 

The shells (figs. 2 a, 6) referred by Mr. Sowerby to V. harptda (Lamk.), are only 
young shells of the present species, and are distinguished from the French species as 
well by the transverse striation as by the shorter and more obtuse spire, the more 
distant, thicker, and rounded ribs, the thinner outer lip, and the greater obliquity 
of the columellar folds. 

Dr. Beyrich (/oc. ceV.) has described a Volute from Westeregeln {.Valuta decora) 
which resembles the present species so closely that it is difficult to separate the two. 
The chief differences appear to be that the transverse striation is perceptible on the 
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spire only, just below the suture, and on the front half of the body whorl ; the whorls, 
although described as " almost flat,*' appear from the figure to be roundedly convex, 
and to be contracted towards the base, the columella is without the ridge, the presence 
of which evidences a deep notch, and the columellar folds appear to be nearly equal in 
size. In all other respects the two species agree. As to the transverse striation, that 
character becomes feeble on the last whorl of some of the English shells, and the 
absence of it in the only specimen of V. decora^ possessed by Dr. Beyrich, and from 
which his description is taken^ may be due to an imperfect preservation of the surface ; 
the only difference, in fact, of specific value, is the character of the notch. Dr. Beyrich 
himself expresses great doubt whether the V. magorum of Sowerby is the same as his 
shell, and, without an actual comparison of the shells, I cannot venture to afl^rm their 
identity. If they should prove to belong to the same species, the name V. decora 
imposed by Dr. Beyrich will supersede the one I have given. 

Individuals of the present species occur, although very rarely, at Bracklesham Bay, 
and usually retain traces of their ornamental colouring, consisting of numerous dark 
brown transverse bands, which I have not found in specimens from other localities. 

Size. — Axis, 2 inches and 3-lOths; diameter, 1 inch. 

Localities. — Barton, HighcUff, Alum Bay (Strat. No* 29, Prestw.), Bracklesham Bay. 
German : Westeregeln in Magdeburgh (fide Beyrich) ? 



No. 112. VoLUTA Branderi. Deahayes. Tab. XXII, figs. 4 a, 6. 

VoLUTA BEANDiEi. Desh. 1824—37. Descr. des Coq. foss., &c., toL ii, p. 701 ; t. 90, 
figs. 15—16. 
— -— Dejr. 1829. Diet, des Sci. nat., toI. hiii, p. 477. 

K testa avatO'Oblonffdj iurritd, lonffitudinaliter costatd, caterum lavi; spird mediocri, 
acuminatd, apice acuta: anfractihus convexiuscidis ; costis crassis, rotundatis : aperturd 
elonffatd, angustd, ad basin proftinde emarginatd ; labro incrassato^simplici ; labia angusta; 
columeUd triplicatd et rugis transversalibus instrtcctd. 

Shell oval-oblong, turreted, longitudinally ribbed, otherwise smooth ; spire mode- 
rately elevated, and terminating in a small, conical pullus : whorls six or seven, slightly 
convex ; ribs rather numerous, thick, round, extending in front almost to the base, and 
prolonged backwards to the very edge of the whorl, where they terminate abruptly, 
forming, with their truncated extremities, a flattened ledge, which gives a turreted 
aspect to the spire. The only specimen I possess consists of the spire, the front part 
of the shell being broken away ; but in the French shells the whorls are traversed 
at the base by several undulating stria ; the aperture is of a lengthened oval shape, 
deeply notched in front ; the outer lip is much thickened, and smooth within ; the 
inner lip is narrow, and the columella presents three moderately oblique folds in front, 
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of which the middle one is the largest and most prominent, and several transverse 
raised lines behind. Fig. 4 6, taken from a French specimen, is introduced for com- 
parison, and to shew the perfect shell. 

In general appearance, this Volute resembles F. maga ; but it is quite smooth ex- 
cepting where a few faint lines traverse the base ; the spire is turreted, more slender, 
and tapering ; and the ribs more numerous and more prominent. 

Mr. Sowerby has described* a Volute from the tertiary formation in Cutch 
{V. dentata), which somewhat resembles the present species; but the ribs terminate 
posteriorly in erect, pointed tubercles, the surface of the shell is concentrically striated, 
the outer lip is plicated within, and the columella presents only two, nearly equal, pro- 
minent folds. 

Size. — According to M. Deshayes, axis, 1 inch and a half ; diameter, three-quarters 
of an inch. 

Localities. — Bracklesham Bay. French : Monneville, Valmondois (fide Desh.) ; Les 
Qergis, Acy (fideD'Orb.). 



No. 113. VoLUTA PROTENSA. Sowerby. Tab. XXIII, figs. 6 a — c. 

VoLUTA PBOTBNSA. Sow. 1840. MIb. Con., Tol. vii, p. 5 ; t. 612, figs. 6, 7. 

V. testa ftmformi^ protensd, transversim striata, in juventd obscure costatd; spird 
acuminata^ apice acuta ; anfractibus conveanusculis, ad margines suturales depressis ; aper- 
turd angustd, profunde emarginatd; labro simplici, tenui, acuto; labia angusto; columella 
pluries plicatd. 

Shell fusiform, elongated, transversely striated, obscurely ribbed in the young state ; 
spire elevated, being as long as the aperture, and terminating in a small, pointed apex : 
whorls six or seven, rather convex, depressed round the sutural margin, and having 
the edge pressed against the spire : aperture narrow, deeply notched at the base ; 
outer lip simple, thin, and sharp-edged ; inner lip very narrow ; columella straight, 
furnished with six or seven distant obUque folds ascending to the top of the columella ; 
the fold in front is the largest and most prominent, the others thread like, and nearly 
equal. 

This appears to be a well-marked species, quite distinct from all the other Eocene 
Volutes. 

Size. — Axis, 2 inches; diameter, 6-lOths of an inch. 

Localities. — Chalk Farm, Whetstone, Potter's Bar. 

* Grant's Geology of Cutch, Qeol. Trans., 2d series, yoI. v, p. 322 ; t. 25, fig. 26. 
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Section B. Pullus sub-papillary. 

a. Shell pyriform ; inner lip effuse; columella plaits few. 

No, 114. VoLUTA ciTHARA. Lamarch. Tab. XXIII, figs. 6 a — c. 

Henekel. 1760. Pyrotol., t. 5, fig. 9- 

Favanne. 1780. D'Argenv. Gonchyl. (3d edit.), t. 166, fig. 4. 

Burtin. 1784. Oryctogr. de Bmxelles, t. 15, D. 

CiTHABCBDUS. Chemn. 1795. Conchy, cab., vol. xi, t. 212, figs. 2098, 2099. 

VoLXJTA Habpa. Lamk. (non Limn). 1802. Ann. du Mus., yoI. i, p. 476, No. 1 ; and 
vol. xvii, p. 74, No. 1. 

— ciTHA&A. — 1816. Tab. Encyclop. et method., t. 324, figs. 1 a, b. 

— — — 1822. Hist, nat., &c., vol. vii, p. 346, No. 1. 

— — De France. 1829. Diet, des Sd. nat., vol. Iviii, p. 474. 

— HABPA. Deeh. 1833. Encyd. method. (Vers), vol. iii, p. 1143, No. 21. 

T— ciTHABA. Desk. 1824 — 37. Descr. des Coq. foss., &c , vol. ii, p. 681 ; t. 90, figs. 

11, 12. 
_ _ Saw. 1842. Min. Con., vol. vii, p. 31 ; t. 625, figs. 1—3. 

_ — Nyst. 1843. Desc. des Coq., &c., dela Belg., 590, No. 508. 

— — l^ow. 1850. Dixon's GeoL, &c., of Soss., p. 106; t. 5, fig. 17. 

— CYTHABA. D*Orb. 1850. Prod, de Pal6ont, vol. ii, p. 353, No. 277. 

F. testa ovatO'o6lonffd, costatd, postice lavi, antice coarctatd, transversim sulcata^ late 
etnarffinatd; spird drevi, sub-muricatd, apice sub-papillari : anfractibus conveans, ventricosis; 
costis distantibus, postice bispinosis : labro tenuis lavi; labio antice expanso; columeUd 
quinquies plicatd. 

Var. ANGULATA (fig. 6 b) testd breviori, latiori, costis numerosioribus ; anfractibus 
anffulatis, unicd serie spinarum coronatis. 

Shell ovate-oblong ventricose, contracted in front, ribbed, smooth except towards 
the base, where it is transversely furrowed ; spire short, armed with short spines ; apex 
conical, sub-papillary: whorls convex, rounded at the shoulder; ribs distant, extending 
to the middle of the whorls, crowned with two or three rather blunt, nodiform spines, 
which are lost on the last whorl of the fully formed shell. The aperture is e£Puse, and 
widely notched in front; the right lip is thin, sharp-edged, smooth within; the 
columellar lip thin, widely spread over the front part of the body whorl ; columella 
furnished with one prominent very oblique fold in front, and three or four smaller ones 
behind. 

The English specimens agree perfectly with the French shells, and the examination 
of a longer series of specimens than that to which Mr. Sowerby had access, shows that 
individuals occur here, as well as in France, having the spire considerably produced 
(fig. 6 a). 



Digitized by 



Google 



PROSOBRANCHIATA. 177 

A short variety, (fig. 6 6), is also found, in which the whorls are angulated at the 
shoulder, the ribs are shorter, more numerous, and crowned with single, sharp, erect spines. 

Size. — Axis 4 inches ; diameter, 2 J inches. 

Localities. — Bracklesham Bay. French: Grignon, Courtagnon, Fames (fideDesh.), 
Hattencourt, Hermes (fide D'Orb.). Belgian ; Brussels, Panisel, near Mons (fide Nyst). 

Section B, {Ptdlus sub-papillary) continued. 

b. Shell fusiform ; inner lip narrow ; columellar plaits few. 

No. 115. VoLUTA UNIPLICATA. Sowerby. Tab. XXIII, figs. 2 a — c. 

VoLUTA UKiPLiCATA. Sow. 1850. Dixon'ft Geol., &c., of Su88., pp. 107 and 188, t. 7, 
figs. 45, 46. 
— ANGU8TA. Sow. 1850. Idem., t. 7, fig. 37. 

V. testa fusiformiy obsolete costatd, injuventd transversim tenuissime striata, ad basin 
obscure sulcata^ profunde emarginatd; spird conicd, apice sub-papillari ; anfractibus de- 
pressO'ConveanusctdiSf obtuse anyulatis ; aperturd oblongo-ovali ; labro incrassato, intus Icevi ; 
labio anffustOj crasso ; columelld leviter arcuatd, uniplicatd. 

Shell fusiform, faintly ribbed, obscurely sulcated towards the base, and deeply 
notched in front ; spire elongated and nearly conical ; puUus sub-papillary : whorls 
rather convex, flattened at the side, and obscurely angulated at the shoulder ; in the 
young state they are ornamented with crowded, very fine, transverse striae. The ribs 
are prominent, thick, rounded, and produced nearly to the base ; but on the last two or 
three whorls they become obsolete, and are replaced by a row of obscure, blunt tubercles 
placed on the angle of the shoulder ; the transverse striation is also lost, and the body 
whorl is smooth, except where the shallow, faint, basal furrows appear ; the aperture 
is of a lengthened oval shape ; the outer lip Uiickened near the suture, rather sharp- 
edged towards the front, and smooth within ; the inner Up narrow and thick; the colu- 
mella slightly curved, and furnished with one prominent fold, placed nearer to the 
anterior extremity than is usually the case. 

Fig. 2 a is taken from the shell figured in Mr. Dixon's work (t. 7, fig. 37) as 
V. angusta. 

This species, which appears to be well characterised, is not uncommon. 

Size. — Axis, 3 inches nearly ; diameter, 9-lOths of an inch. 

Locality. — Bracklesham Bay. 
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No. 116. VoLUTA MURiciNA. Lamatch. Tab. XXIII, figs. 1 a — c. 

LUter. 1685. Hist. Conchyl., t. 1033, fig. 6? 

Favanne. 1780. D'Argeny. Conchyl. (3d edit), t. 66, fig. 1. 
Cochlea mixta? Chemn. 1795. Conchyl. cab., yol. zi, t. 212, figs. 3010 — ^3011. 
VoLUTA MUKiciNA. Lamk. 1816. Tableaa Encyclop. et m^th., t. 383, fig. 1 a — b. 

— — — 1802. Ann. du Mns.^ vol. i, p. 477, No. 4; vol. xvii, p. 75, No. 5. 

— — — 1822. Hist, nat., &c., vol. vii, p. 350, No. 5. 

— — Defr. 1829. Diet, des Sei. nat., vol. Iviii, p. 475. 

— — Desk. 1833. Encyl. meth. (Vers), vol. iii, p. 1144, No. 24. 

— — — 1824—37. Descr. des Coq. foss., Ac., vol. ii, p. 697; t. 91, 

figs. 18—19 ; t. 93, figs. 3--4 ; t. 94, figs. 3—4. 

— — Sow. 1844. Min. Con., vol. vii, p. 31 ; t. 626, figs. 4—6. 

— — — 1850. Dixon's Geol., &c., of Suss., p. 107; t. 5, fig. 20. 

F. testa ovato-fusi/ormif ad basin sub-productd, late emarginatd, antice Itevi, postice 
longitudinaliter tuberculato-costatd ; spird elongatd^ apice obtmo : an/ractibus angulatis, 
in juventd tenuissime transversim striatis, tdtimo anfradu spirant in longitudine viw supeT- 
anti : aperturd oblonffo-ovatd ; labro simplici ; labio angusto\ columelld ter vel quater 
plicatd^ inter plicas anteriores sulco lato exaratd. 

Shell ovately fusiform, produced, and widely, but not deeply, notched at the base ; 
spire long and pointed, with a sub-papillary apex ; whorls six or seven, obscurely fur- 
rowed at the base, smooth elsewhere, wide and angulated at the shoulder, crowned 
with a single row of pointed, pyramidal tubercles, having their bases prolonged into 
obtuse ribs, which are lost about the middle of the whorl ; the last whorl is conical, 
and rather longer than the spire. In the immature shell the whorls are ornamented 
with numerous, very slender, transverse striae, which are lost as the shell approaches 
maturity. The aperture is of an oblong oval shape ; outer lip rather thick, with a 
blunt margin ; inner lip narrow, thickened ; columella round, curved, furnished with 
one large, prominent fold in front, and two or three smaller folds behind, and deeply 
furrowed between the two front folds. 

The ribs sometimes, particularly in young specimens, extend far down the 
whorl, almost to the base, and the tubercles are rounded : specimens also occur which 
are narrower, and more slender than the typical form ; and, again, others are found 
wider and shorter, according to the condition of the ribs. Indeed, as both M. Deshayes 
and Mr. Sowerby have remarked, the shell is so variable in this respect, as to render it 
diflBcult to define. The transverse striation is found as well on the French as on the 
EngUsh shells, although that character is not noticed either by Lamarck or Deshayes. 

Size, — ^Axis, 3 inches and 4-lOths ; diameter, I inch and 6-lOths. 

Localities, — Bracklesham Bay. French: Grignon, Fames, Mouchy, Courtagnon 
(fide Desh.), Chaumont (fide D'Orb.). 
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Section C. Ptdlua papillary. 

a. Shell ftmform ; inner lip ^we ; columella plaits feto. 

No. 1 1 7. VoLUTA Wethbrkllii. Sowerly. Tab. XXIII, figs. 4 a — d. 

VoLUTA W£TH£BELLTi. Sow. 1836. Lond. and Ediob. Phil. Mag., and Joum. of Science, 
3d ser., vol. iz, p. 463, note. 
— — Sow, 1840. Min. Con., toI. vii, p. 5; t. 612, figs. 1—5. 

V. testa fusiformi, elongatd, ad basin parum emargiimtd? injuventd concentrice lineatdj 
deindelavi; lineis confertis, subtilissimis ; spird conicd, apice papillari : anfractibus sex vel 
septem, convewis, marginibns ad spiram adpressis : aperturd elongato-ovali ; columeUd sub- 
rectd, triplicatd ; labro ? ; labio effuso. 

Shell fusiform, elongated, slightly produced in front ; spire conical, elevated, and 
terminating in an obtuse papillary apex : whorls six or seven, convex, with the margins 
pressed against the preceding volutions, and presenting a broad, shallow depression, 
which runs round the spire between the shoulder and the suture. The earlier whorls 
are ornamented with numerous concentric raised lines ; these lines are much crowded, 
and so very fine as to be scarcely visible by the naked eye, and do not detract from 
the apparently even surface ; the last whorl is smooth. Aperture of a lengthened oval 
form, columella nearly straight, and furnished at maturity with moderately oblique 
folds, of which the one in front is the smallest, and that in the middle the largest ; 
inner Hp widely spread over the body-whorl, but not extending backwards beyond the 
suture ; the base, apparently, but slightly notched, as the columella does not present 
any prominent ridge. The outer lip is not preserved in any specimen I have seen. 

This Volute presents a remarkably close analogy with the well-known Crag species 
V. Lamberti ; but it is a longer, narrower shell, with a much smaller pullus ; and the 
columella presents three unequal folds instead of the four nearly equal folds which 
characterise that species. It appears to be confined to the lower formations in the 
neighbourhood of London, and has not as yet been found, I believe, at Highgate. 

Size. — The actual dimensions cannot be stated accurately ; those of the largest of 
the specimens figured must have been, axis, 5 inches, nearly ; diameter, 1 inch and 
8-lOths, nearly. 

Localities. — Camden Town, Chalk Farm, Haverstock Hill, Homsey, Copenhagen 
Fields, HoUoway, Whetstone, Potter's Bar, Bayswater, Brentford, Sheppey. 
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Genus 24th. Mitra.* Lamarck. 1801. 

MiT&A, TUBEIS, MotUf., 1810. 
Ctlindba, Imbbicaeia, 5cAum., 1817. 

TlABA» MiT&EOLA, CON(ELIX, MlTEELLA, iSt&atlW., 1840. 

VuLPECULA, Qrai^^ 1840. 

Gen. Char. — Shell fusiform, smooth, longitudinally ribbed or cancellated; spire 
elevated, pointed : aperture longitudinal, narrow, notched at the base, and without a 
canal, or at most with a Very short one ; outer lip sometimes thickened, generally 
sharp-edged, internally smooth or crenulate ; columella plaited, folds regular, nearly 
transverse, the anterior one the smallest. 

The Mitres are distinguished from the Volutes, with which they had been associated 
until they were separated by Lamarck, by their more elongated, less ventricose form, 
and by the character of the columellar plaits, which are more transverse and regular, 
with the smaller one in front, a disposition the reverse of that which characterises the 
Volutes. 

The animal has a small, narrow head, with short, pointed tentacles, on the external 
sides or bases of which the eyes are placed ; but some species from the Mediterranean, 
according to M. Deshayes, bear pedicels much shorter than the tentacles, united 
to them, and terminated by the ocular points. The foot is narrow, truncate in front, 
pointed behind ; and the anterior margin of the mantle is produced into a short, 
cylindrical canal. But that which chiefly distinguishes the animal of Mitra, is the great 
length of the proboscis, which, in some species, considerably exceeds that of the shell. 

The Mitres, as defined by Lamarck, have been subdivided into several genera, 
dependent chiefly on conchological distinctions. In some of these divisions the 
animals, according to observations recently made by Dr. Gray, exhibit modifications 
of the lingual teeth closely resembling those characteristic of other genera ; and that 
eminent naturalist, therefore, regards the Mitra as forming a family distinct from the 
Folutida, with which they have usually been associated. The small, narrow foot, and 
elongated proboscis lead, apparently, to the same conclusion. 

The living Mitra are very numerous ; upwards of 350 species being known ; 
of these one is from the coast of Greenland, and some few small species are found in 
the Mediterranean. With these exceptions, the Mitra are confined to tropical or sub- 
tropical seas, where they are found, according to Messrs. Adams, chiefly on the shores 
of Islands, but few species inhabiting continental shores. They appear to be deep-sea 
molluscs, most of the species ranging in depth from 1.5 to 80 fathoms, although some 
few are littoral. 

* Etym. Mcrpo, a turban or covering for the head, worn by the PerBians and other Asiatics. 
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TAB. XVI. 

Fig. 
1. Cypraea oviformis. No. 71*,/?. 128. 

a. Back view, adult shell from Primrose Hill. 

b. Front view of the same. 

c. Front view, adult shell from Highgate. 

rf. Front view, adult shell (globose var.) from Whetstone. 
e. Back view, young shell (first stage) from Barnett. 
/. Front view of the same. 

g. Side view, (shell in second stage), from Potter's Bar. 
h. Side view, adult shell, showing the inner whorls, 
t. Original specimen from the well on Hampstead 
Heath, described as Ovulum retusum. 

2. Cyprsea tuberculosa (Var. Coombii). No. 75, jk?. 131. 

Front view. 

3. Cjrpwea globularis. No. 73, jw. 130. 

a. Back view. 

b. Front view. 

4. CJypraea inflata. No. 71,jd. 126. 

a. Back view. 

b. Front view. 
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TAB. XVII. 

Fig. 

1. Cypraea BowerbaDkii. No. 72, jp. 129. 

a. Back view, shell from Highgate. 
h. Front view of the same. 

c. Back view, shell from Bracklesham Bay. 

d. Front view, ditto. 

2. Cypraea Prestwichii. No. 78, p. 134. 

a. Back view, natural size. 

b. Back view of the same, magnified. 

c. Front view of the same, ditta 

3. Ovula? antiqua. No. 79, p. 136. 

a. Back view, natural size. 

b. Back view of posterior extremity, magnified. 

4. Cypreea Wetherdlii. No. 77, jd. 133. 

a. Front view, natural size. 

b. Back view of the same, magnified. 

c. Front view of the same, ditto. 

5. Cyprsea tuberculosa, (Var. Coombii). No. 75,/?. 131. 

Back view. 

6. Cypraea Bartonensis. No. 74,/?. 130. 

a. Back view. 

b. Front view. 

7. Cypraea platystoma. No. 76, jp. 132. 

a. Back view of young shell, natural size. 

b. Back view of the same, magnified. 

c. Front view of the same, ditto. 

d. Back view of adult shell, natural size. 
€, Back view of the same, magnified. 

/. Front view of the same, ditto. 
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TAB. XVIIL 

Fig. 

1. Marginella eburnea. No. 80,/?. 137. 

a. Front view, natural size. 

b. Front view, magnified. 

c. Side view, ditto. 

2. Marginella bifido-plicata. No. 81, jk?. 139. 

a. Front view of adult shell from Barton, natural size. 
h. Front view of the same, magnified. 

c. Front view of young shell, from ditto, ditto. 

d. Side view of adult shell, ditto, ditto. 

€. Front view of adult shell, Var. from Alum Bay, nat. size. 
/. Side view of the same, magnified. 
g. Front view of the same, magnified. 

8; Vohita luctatrix. No. 87, jp. 147. 
Back view, adult shell. 

4. Marginella gracilis. No. 82,jo. 140. 

a. Front view, natural size. 

b. Front view, magnified. 

c. Side view, ditto. 

5. Marginella ovulata. No. 83, jp. 141. 

a. Back view, natural size. 

b. Back view, magnified. 

c. Front view, ditto. 

Note, — The posterior extremity of the outer lip is imperfect. 

6. Marginella pusilla. No. 84, jo. 143. 

a. Front view, natural size, 

b. Front view, magnified. 

c. Side view, ditto. 

7. Marginella vittata. No. 86, p. 144. 

a. Front view, natural size. 

b. Front view, magnified. 

c. Side view, ditto. 

8. Marginella simplex. No. 85, j!?. 143. 

a. Back view, natural size. 

b. Front view, magnified. 

c. Side view, ditto. 
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TAB. XIX. 

Fig. 

1. Voluta nodosa. No. 88, jp. 148. 

a. Back view of adult shell from Barton. 
h. Front v^w of the same. 

c. Back view of adult shell from Highgate. 

d. Front view of ditto, ditto. 

e. Back view of young shell from Br^kleshi^n Bay. 
/. Front view of adult shell, ditto. 

g. Back view of ditto, ditto. 

h. Front view of ditto, ditto. 

]Sfote. — Portions of the inner Up in the specimens, figs. \a and \K are broken off. 

2. Voluta digitalina, (Var. lima). No. 90, jy. 151. 

a. Back view, adult shell. 

b. Front view, ditto. 

c. Front view, ditto, with outer lip thickened and plicated. 

3. Voluta luctatrix. No. 87, jo. 147. 

a. Front view, adult shell. 

h. Back view, shell of mid-growth. 

c. Front view, ditto. 

d. Back view, young shell. 

e. Front view, ditto. 

4. Voluta ambigua. No. 89, p. 1 50. 

a. Back view, adult shell. 

b. Front view of the same. 

c. Back view, (Var. compressa). 
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TAB. XX. 

Fig, 

1. Voluta crenulata. No. 92, p. 154- 

a. Back view. 

b. Front view. 

2. Voluta elevata. No. 91, i?. 153. 

a. Back view, young shell. 

b. Back view, adult shell. 

c. Back view, adult shell from Southampton. 

d. Front view of the same. 

3. Voluta recticosta. No. 95, p. 157. 

Back view. 

4. Voluta suspensa. No. 96,^. 158. 

a. Front view, young shell. 

b. Back view, shell of mid-growth. 

c. Front view, ditto. 

d. Back view, adult shell. 

5. Voluta scalaris. No. 94,^. 156. 

a. Back view, shell from High cliff. 

b. Back view, shell from Barton. 

c. Front view, ditto. 

6. Voluta Solandri. No. 93,;?. 155. 

a. Back view, shell of mid-growth. 

b. Front view, ditto. 

c. Back view, adult shell. 

d. Front view, ditto. 

7. Voluta tricorona. No. 97, i?. 159. 

a. Back view, young shell from Primrose Hill. 

b. Back view, shell of mid-growth from ditto. 

c. Back view, adult shell from Copenhagen Fields. 

d. Front view, adult shell from Potter's Bar. 
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TAB. XXI. 

Fig. 

1. Voluta Forbesii. No. 105, jd. 166. 

a. Back view, young shell, natural size. 

b. Back view, adult shell, ditto. 

c. Front view of the same, magnified. 

d. Back view, ditto, ditto. 

2. Voluta horrida. No. 104, jd. 166. 

a. Back view, natural size. 

b. Back view, magnified. 

c. Ribs, magnified. 

3. Voluta geminata. No. 103, jy. 165. 

a. Back view, adult shell. 

b. Front view, ditto. 

4. Voluta spinosa. No. 101, jt?. 162. 

a. Back view. 

b. Front view. 

5. Voluta denudata. No. 100, jo. 162. 

a. Back view, shell of mid-growth. 

b. Front view, adult shell. 

c. Back view, young shell. 

6. Voluta calva. No. 106, p. 167. 

a. Back view, adult shell. 

b. Front view, shell of mid-growth. 

7. Voluta athleta. No. 99, i?. 161. 

a. Front view, adult shell from Barton. 

b. Back view, ditto, ditto. 

c. Back view, shell of mid-growth, ditto. 

d. Front view of the same. 

e. Back view (Var. Fortis), adult shell from Highcliff. 

8. Voluta depauperata. No. 102, jp. 164. 

a. Back view, adult shell from Barton. 

b. Back view, ditto from Colwell Bay. 

c. Front view, ditto, ditto. 
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TAB. XXII. 



Fig. 

1. Voluta pugU. No. 98, j!7. 159. 

a. Back view. 

b. Front view. 

c. Back view, Qfds.platyapina). 



c. 

2. Voluta maga. No. lll,i?. 172. 

a. Back view, young shell described in Min. Con., as to 

F. harpuld. 
6. Front view of the same. 

c. Back view, young shell. 

d. Front view, shell of mid-growth {V. Mcyforum of Sov/.). 

e. Front view, adult shell. 
/. Back view of the same. 

3. Voluta Selseiensis. No. 107, jp. 168. 

a. Back view, young shell (K bulbtda of Sow.). 

b. Back view, ditto. 

c. Front view, shell of mid-growth. 

d. Back view of the same. 

e. Front view, adult shell {V. labrella of Sow.). 
/. Back view, ditto. 

4. Voluta Branderi. No. 112,jt?. 174. 

a. Back view, adult shell from Bracklesham Bay. 

b. Front view, French specimen of mid-growth. 

5. Voluta costata. No. 109, jt?. 170. 

a. Back view, adult shell. 

b. Back view, shell of mid-growth. 

c. Front view of the same. 

d. Back view, young shell. 

6. Voluta humerosa. No. 1 1 0, j». 1 7 1 . 

a. Back view, adult shell. 

b. Front view of the same. 
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TAB. XXIII. 

Fig. 

1. Voluta muricina* No. 116, p. 178. 

a. Back view, shell of mid-growth. 

b. Side view. 

c. Back view, adult shell 

2. Voluta uniplicata. No. 115,jt?. 177. 

a. Side view, adult shell. 

b. Front view, shell of mid-growth. 

c. Back view, ditto. 

8. Voluta angusta. No. 108, jo. 169. 

a. Front view, young shell 

b. Back view, adult shell. 

4. Voluta Wetherellii. No. Il7,j!7. 179. 

a. Back view, young shell with the puUus. 

b. Side view, adult shell. 

c. Back view, young shell. 

d. Front view, adult shell. 

5. Voluta protensa. No. 113, p. 175. 

a. Side view, shell from Whetstone. 

b. Back view, ditto, 

c. Front view, adult shell from Potter's Bar. 

6. Voluta cithara. No. 114, p. 176. 

a. Back view, adult shell. 

b. Back view, (Var. an^ata). 

c. Back view, shell of mid-growth. 
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In a fossil state, the genus first appears in the cretaceous formations, in which five or 
six species are stated to occur ; but during the tertiary epoch, the species became much 
more numerous. More than forty have been described from the eocene strata, and a 
still greater number from the more recent deposits. From the English eocene strata, 
four species have been noticed ; of these, three, described by Mr. Sowerby in ' Mineral 
Conchology,' appear to be confined to this country ; the fourth occurs at Bracklesham, 
and is identical with a species abundant in the Paris basifi. Three additional species 
are now described for the first time. 



No. 1 18. MiTRA SCABRA. Sowerby. Tab. XXIV, fig. 6 a—c. 



Small latticed Lymington whelk, Fet. 1/64. GazopliylL, t. 73, fig. 9. 

BucciNUM scABRicuLUM, Soland. (non GmeL) 1766. Brand. Fosa. Hant., p. 15, fig. 20. 

MiTEA SCABEA, Sow. 1823. Min. Con., vol. iv, p. 142, t. 40L 

*r.«^-. ULia. Cat. Brit. Foss-.j)..XaJL 



CORRIGENDUM. 

Page 212, line 3 from the bottom, add « Nuneham" to the Ust of localities. 



preceding whorls. The aperture is of a lengthened oval shape, narrowed posteriorly ; 
the outer lip sharp and thin in the young shell, but irregularly thickened at maturity, 
and presenting an obscure, slender, raised border along the outer edge, and a blunt 
triangular tooth-like callus on the inner edge, near the posterior extremity ; the colu- 
mella is furnished with four distant, nearly transverse folds, of which the anterior one 
is much the smallest ; and some specimens also present one or two obscure transverse 
lines towards the posterior part of the columella. The inner lip is very narrow, and 
much thickened where the folds are placed. Owing to the great depth of the notch, 
the base of the shell is more bent backwards than is usually the case in the fossil 
Mitrce^ and presents the prominent crest or ridge which, as we have seen in the 
Volutes y always accompanies a deep notch. 

24 
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In the general form of the shell, the condition of the apex and of the outer lip, 
the columellar plaits, and the deep anterior notch, this Mitra so much resembles 
M. labratuhy that it might almost be regarded as merely a variety of that species in 
which the longitudinal ribs and transverse lines found in the young state have been 
continued on the mature shell. I have not, however, met with any smooth specimen 
of the present species, and mature individuals of M. labratula are, apparently, always 
smooth, with the exception 6f a few obscure transverse lines near the suture, or at the 
base. This want of intermediate forms, therefore, confirms the title of M. acabra to 
specific distinction. 

Size. — Axis, ll-12ths of an inch; diameter, 5-12ths of an inch. 

Locality. — ^The species appears to be confined to the Barton beds. I have not 
met with it elsewhere. 



No. 119. Mitra labratula. Lamarck. Tab. XXIV, fig. 3 a, b. 

Mitra labeatula, Lamk. 1803. Ann. du Mas., vol. ii, p. 58, No. 5, t. 3, fig. 6. 

— LABEATELLA, Ih. 1816. Tab. Encycl. et Method., t. 392, fig. 3 a, b. 

— LABEATULA, Ih. 1822. Hlst. Nat., vol. vii, p. 325, No. 5. 

— — Defr. 1824. Diet, des Sci. Nat., vol. xxxi, p. 491. 

— — J)e8h. 1830. Encyc. Method, (vers.), vol. ii, p. 465, No. 42. 

— — 75. 1824—37. Descr. des Coq. Fosa. &c., vol. ii, p. 672, t. 88, figs. 

9, 10, 18 and 19. 

— — Mellev. 1843. Mem. sur les Sables tert. inf., Ac, de Paris, p. 17. 
— — Roissy. . Buff. MoU., vol. v, p. 443. 

— MONODONTA, Sow. (non Lamk.) 1850. Dix. GeoL, &c.. Suss., p. 106, t. 7, figs. 20, 21. 

— LABEATULA, D'Orb. 1850. Prod, de Paleont., vol. ii, p. 354, No. 296. 

M. testa ovato-acutdy lavi, aliquando in juventd costidis et striis transverm decuasatdy 
ad basin profnnde emarginatd : spird conicd, apice obtuso: aperturd elongatd^ angustd; 
labro incrassato, mb-marginato^ intus unidentato ; columelld quadriplicatd. 

Shell ovately oblong, slightly ventricose, smooth ; sometimes in French specimens 
the early volutions present obscure undulating ribs, decussated by irregular, transverse, 
fine, raised lines, which altogether disappear on the last volution, or are reduced to a 
few faint lines, nearly obsolete, at the base, or round the sutural margin : the spire is 
conical with an apex formed, like that of M. scabra, of two roundish embryonal whorls, 
and, as in that species, the base is deeply notched, and bent backwards. The aperture 
is of a long, ovate shape, and rather narrow ; the outer lip thickened, slightly bent 
outwards, so as to form a narrow, raised border along the outer margin, and furnished, 
generally, with a blunt, tooth-like callus on the inner edge, near the posterior extremity ; 
the columella presents four prominent, almost transverse folds, the posterior three of 
which are nearly equal, and are larger than the one in front. 
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All the English specimens I have seen belong to the smooth variety, and do not 
present the longitudinal ribs and transverse Unes which are sometimes found on the 
earlier whorls of the French shells, nor have I met with any specimen presenting the 
concentric striae on the surface which characterise the variety from Courtagnon and 
the neighbourhood of Valognes. 

I have already mentioned the strong resemblance between this species and M. 
9cabra ; in fact, with the exception of the scabrous aspect of the latter, it would be 
difficult to point out specific differences between the two. 

M. Deshayes states that in some of the French specimens traces of the natural 
colouring remain, consisting of longitudinal iron-reddish coloured bands. The English 
specimens, imbedded in a less favorable matrix, do not present any traces of their 
original colouring. 

Size. — ^Axis, I l-12ths of an inch ; diameter, rather more than 5-12ths of an inch. 

Localities. — Bracklesham Bay, where it is somewhat rare. French: Grignon, 
Fames, Mouchy, Courtagnon, Chaumont, Valognes, St. Felix, Le Tomberay (fide 
Desk.), and Laon (fide Mellev,). 



No. 120. MiTRA PARVA. Sowcrby. Tab. XXIV, fig. 1 a — c, and 2 a — c, 

MiTEA PAEVA, Sow. 1825. Mill. Con., vol. v, p. 37 9 1. 430, fig. 1. 

— PUMILA, lb. 1825. Min. Con., vol. v, p. 37, t. 430, fig. 2. 

— PAEVA, lb. 1850. Dixon's Geol., &c., of Sussex, p. 106. 

— — Morris. 1843. Cat. of Brit. Foss., p. 151. 

— PUMILA, Ih. 1843. Cat. of Brit. Foss., p. 151. 

— PAEVA. D'Orb. 1850. Prod, de Paleont., vol. ii, p. 355, No. 314. 

— PUMILA. lb. 1850. Prod, de Paleont., vol. ii, p. 355, No. 315. 

— PAEVA. Morris. 1854. Cat. of Brit. Foss., 2d edit., p. 258. 

— PUMILA. R. 1854. Cat. of Brit. Foss., 2d edit., p. 258. 

M. testa parvd, ovato-Jiisi/ormi, sub-turritd, concentrice sulcata^ ad basin viw emar^inatd: 
spird elevatd, acuminata : anfractibus convexis^ uno sulco prope marffinem suturalem cir- 
cumdatis; suturis distinctis : aperturd lanceolatd : labro undatOy acuto, intus plicifero ; 
columeUd quinquies plicatd. 

Far. SEMiL^vis. Testd anfractibus uno sulco prope marpnem suturalem circumdaiis; 
et ad basin obscure sulcatis, caterum lavi ; spird exsertiori. 

Var. PUMILA, fig. 2 a — c. Testd fasciolis elevatis concentricis et costeUis lon^tudi- 
nalibus decussatd. 

Var. |3. Testd costellarum lonyitudinaJium experti. 

Shell small, ovately fusiform, transversely furrowed, and but slightly notched at 
the base ; spire elevated, pointed, and formed of seven or eight convex volutions. 
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separated by a deep suture, and with the margins thickened and rather depressed, giving 
a sub-turreted character to the spire ; the furrows are broad, round, and nearly regular ; 
the posterior furrow is deeper than the others, and from this circumstance the margin 
of the whorls assumes the appearance of a rim. The aperture is narrow, and of a 
lengthened oval form ; the* outer lip waved, sharp-edged, and plicated within, at a 
short distance from the margin ; the columella is nearly straight, and presents near the 
middle two rather prominent and nearly transverse folds, and in front of them three 
others more oblique, and of which the anterior one is much the smallest. 

In the variety semilcevis, the whorls are nearly smooth, presenting only the deep 
sulcus round the sutural margin, and a few obscure furrows, almost obUterated, near 
the base ; and the spire is rather more elevated than in the type. 

In the variety pumila, the surface of the whorls presents numerous longitudinal, 
irregular, slightly waved costellae, not much elevated, but extending almost to the 
base, and crossed by concentric raised bands, which decussate them, and impart a 
rough aspect to the shell. The concentric bands are irregular, more or less nume- 
rous in different individuals, and rather flattened on the upper surface. When the 
costellae are well defined, the concentric bands, at the points of decussation, rise into 
little tubercles ; the marginal band, thus tuberculated, forms the crenulated edge to 
the whorls noticed by Mr. Sowerby; but this does not appear to be a constant 
character. 

Occasionally specimens occur {var. j3) in which the longitudinal costellae are alto- 
gether wanting, and the whorls present only the concentric bands. 

If we look only at the extreme forms figured in ' Mineral Conchology,' it need 
not excite surprise that Mr. Sowerby, who had not any intermediate forms before 
him, should have described the vaiiety j)umila as a distinct species. On an atten- 
tive examination, however, it will be seen that the distinction between that 
variety and the type lies in the character of the transverse marking, which in 
the tjrpe consists of shallow, rounded furrows; while in the variety it assumes 
the form of flattened bands. This difference, however, which is attributable to the 
greater or less depth of the furrows, cannot be regarded as of specific value ; and the 
occurrence of ribless specimens with transverse bands, shows that the presence or 
absence of the costellae is not a character on which rehance is to be placed. 

The apex of the shell appears to have been very susceptible of erosion, for speci- 
mens with the embryonal whorls preserved are very rare. 

Size. — Axis, rather more than 3-12ths of an inch; diameter, 2-12th8 of an inch, 
nearly. 

Localities, — For the type, Highcliff, where it is found in profusion. Barton, Alum 
Bay (No. 29, Prestw.), where the variety semilavis is abundant, and Brockenhurst ; 
and for the variety pumila, Highgate, Basingstoke, Bracklesham Bay, Bramshaw (New 
Forest), and Barton. The species appears to be confined to England. 
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No. 121. MiTRA PORRECTA. F. E. Edwarda. Tab. XXIV, fig. 7 a — c. 
MiTRA POBBECTA, Morvis. 1854. Cat. Brit. Fobb., 2d edit., p. 258. 

M, testa elonffatO'ftmformiy gradliy ad basin concentrice stdcatd, caterum lavi ; spird 
porrectd: anfractihus depresso-conveods, unico sulcoprope marginem suturdlem circumdatis; 
marffinibtis posticis simpUdbus .- aperturd angmtd, lineari ; lahro acuto, intus crentdato ; 
columella quinquies plicatd. 

Shell elongated, fusiform, slender; smooth, except at the base, where it is tra- 
versed by several broadish, obscure furrows ; the spire elevated, nearly equalling the 
aperture in length ; the volutions, seven or eight, flatly convex, with the posterior 
margins simple, and bordered by a deep furrow, which runs round the shell near the 
suture. The aperture is narrow, with nearly parallel margins ; the outer lip sharp- 
edged, and finely and regularly crenulated within ; the columella presents five sharp 
folds, of which the anterior two are very obUque, and much smaller than the others. 

In the smooth surface, margined whorls, sharp outer lip, and columellar folds, this 
Mitra resembles M. marginata (Lamk.), from the Paris basin. It is, however, a much 
narrower and more slender shell ; the margins of the whorls are without the crenu- 
lations which characterise that species, and the outer lip is finely crenulated within. 
The species appears to be perfectly distinct. 

Size. — Axis, 4-12ths of an inch ; diameter, l-8th of an inch. 

Localities, — Barton, Bracklesham Bay. 



No. 122. Mitra obesa. F. E. Edwards. Tab. XXIV, fig. 4 a—d. 

M. testa ovatO'Oblongd, ad basin concentrice sulcata^ caterum lavi ; spird acuminata, 
aperturam in longitudine viw aquanfi; anfractihus convexiuscuiis^ antice coarctatis, postice 
marginatis; aperturd elongato-ovali ; columella terties plicatd. 

An ovately oblong shell, smooth except at the base, where it is traversed by a few 
obscure furrows ; spire elevated, nearly as long as the aperture, and terminating in a 
small, pointed puUus, formed of two round, smooth, unequal volutions ; the whorls, 
which are five in number, exclusive of the embryo, are flatly convex, and contract 
rather suddenly in front ; the posterior margin is bordered by a shallow furrow, which 
runs round the suture, and the edge is depressed and flattened, giving somewhat of a 
turreted appearance to the spire. The aperture is ovate, moderately wide, and termi- 
nates in front in a short, wide canal, formed by the sudden contraction of the whorl ; 
the columella is nearly straight, and presents three oblique distant folds. 

The general form, the width and greater size- of the shell, and the number of the 
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columellar plaits, distinguish this species from the smooth variety of M. parva, and 
from M. ffracUis. It is extremely rare : the specimen figured is, I beheve, unique. 

Size. — Axis, 5-12ths of an inch ; diameter, rather more than 2-12ths of an inch. 

Locality. — Highciiff. 



No. 123. MiTRA voLUTiFORMis. P. E. Edwards. Tab. XXIV, fig. 5 a — c. 
MiTRA voLUTiPOEMis. Morr. 1854. Cat. Brit. Fobs., 2d edit., p. 258. 

M. testa pared, oblongd, tunritdy longitudinaliter costatd, antice tran&versim lineatd, 
poatice concentrice sulcata, cceterum Icevi : spird exaertd^ in longitvdine dimidium totius 
testes superanti : anfractihus planis, antice subito coarctatis^ ad suturas marginatis et 
unicd serie tuberculorum instructis ; costis crebris, elevatis^ rectis, fere ad basin tenden- 
tibuSy postice nodulosis: aperturd angtistd; labro intus plicato ; columella qtuidriplicatd; 
labio angustissimo, postice incrassato. 

Shell small, oblong, turreted, longitudinally ribbed ; spire elevated, exceeding the 
aperture in length ; whorls five or six, exclusive of the embryonal whorls, with the 
sides nearly straight, and contracting suddenly towards the base, where they present 
five or six transverse, coarse, raised lines ; the sutural margin is bordered by a single 
row of round tubercles, corresponding with the ribs ; the posterior surface is con- 
centrically furrowed; the middle surface smooth; the ribs, which are numerous, 
prominent, and straight, extend to the transverse raised lines on the base, and 
terminate, posteriorly, in a double row of knobs or tubercles, somewhat larger than 
those which run round the suture, and from which they are separated by a deep 
furrow. The aperture is lanceolate, and, owing to the contraction of the whorls, 
terminates anteriorly in a short, narrow canal, which is slightly emarginate in front ; 
the outer lip is plicated within ; the inner lip very narrow, and thickened near the 
suture, where it forms an oblong callus ; the columella is sUghtly curved, and furnished 
with four oblique folds, gradually increasing in size as they ascend the columella. 

The specimen figured is, I believe, unique. It is apparently an immature shell ; 
but the characters are so strongly marked, and so distinct from those of the other 
English Eocene Mitrse, that it cannot be passed unnoticed. 

Size, — Axis, 3-12ths of an inch : diameter, somewhat less than 2-12ths of an inch. 

Locality. — Barton. 
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ily — CoNiD-ffi. 



Genus 25th. Conus. Idnn. 

Cows Bruff,; Lamarck; Cuvier ; Be Blainv, 

VoLUTA, Braume (not Linn,), 1756. 

Stbombus, Jdan. (not Linn.), 1757. 

CucuLLUS, Bolien, 1798. 

CoNARius, DumSr., 1806. 

Rhombus, Mont/ort, 1810. 

CoNULUS, 22q/fn. (not Fit zing.) , 1814. 

PuNCTicuLis — CoEONAXis— CoNiLiTHES, Swatns., 1840. 

Stephanoconus, MOrch, 1852. 

Cylindkella, SwatM. (not P/eifi^er), 1840. 

Dendboconcs, lb. 1840. 

LiTHOCONUS, M&rch, 1852. 

Ctlindee, Mont/ort, 1810. 

Textilia, Swains., 1840. 

Hebhes, ATon^or^, 1810. 

Theliconus, Swains., 1840. 

Leptoconus, 75. 1840. 

Rhizoconus— Chelyconus, M^ch, 1852. 
Sect, a Nubecula, JHetn, 1753. 

RoLLUS, Mont/ort, 1810. 

Utetculus, Schum., 1817. 

TuLlPABiA, Swains., 1840. 
Sect. )3 CoNOBBis, 75. 1840. 

(r^. CAar. — Shell inversely conical, turbinate, rarely ventricose, smooth or con- 
centrically furrowed or striated ; spire truncate, short, or more or less elevated ; whorls 
numerous, coronated or simple ; aperture Unear, narrow, slightly eflFuse, and emarginate 
in front ; outer lip thin, and sharp at the edge, smooth, sometimes thickened within, 
generally straight, occasionally curved, notched at the suture; columella straight, 
smooth, truncate in front ; covered with an epidermis, and operculated ; operculum 
small, corneous. 

In the genera which constitute the families Cypraida and Folutida, the animals 
are distinguished by their large mantles, capable, as we have seen, of great extension. 
In the present genus, the type of the family to which its name is given, the animal is 
furnished with a narrow mantle, prolonged in front into a short, fleshy siphon, resem- 
bling that of the Volutes and Mitres, by which water is conveyed to the branchial 
chamber. The head is small, and carries two subulate tentacles, near the free extre- 
mities of which the eyes are placed : it terminates in a retractile, proboscis-like muzzle, 



Digitized by 



Google 



188 EOCENE MOLLUSCA. 

at the end of which is the mouth, surrounded by a funnel-shaped veil : the teeth ve 
elongate, subulate, and arranged in two series. The foot is simple, oblong, narrow, 
and truncated in front ; in the middle it presents a pore, the function of which is not 
ascertained ; and it bears, on the posterior extremity, a small, ovate, homy operculum, 
barely exceeding in length a third part of the aperture, and very narrow, so as to 
permit the animal to withdraw far within the shell. The epidermis, which covers the 
shell, is thick, and frequently very tenacious. 

The cone-animal is endowed with the power of dissolving the calcareous matter 
on the outer surface of the inner whorls, which are thus made exceedingly thin, 
whatever degree of thickness they may have originally possessed. This power of 
absorption is possessed by many other molluscs, but, according to Mr. George Sowerby, 
is confined to those furnished with an operculum. It aflfbrds a valuable assistance to 
the Palaeontologist. 

The present genus, although comprising very many species, remains almost as 
Linnaeus left it. The foregoing list of synonyms shows, indeed, that many dismem- 
berments have been proposed; but at present these appear to depend principally 
on differences in the shells. In Klein's proposed genus Nubecula, however, the shell 
of which is sub-cylindrical, the animal, according to M. Quoy,* is furnished with a 
large foot, not entirely retractile within the shell ; the margin of the muzzle is fringed, 
and the operculum is curved and unguiculate: these peculiarities apparently justify 
the division in question being retained as a sub-genus. • 

The wide semicircular notch which, in many of the cones, separates the outer 
lip from the suture, closely resembles the sinus characteristic of the Pleurotomae, 
and in some of the fossil species in which the outer lip is generally very much 
curved, it is difficult to determine to which genus the particular shell should be 
referred. In the well-known Eocene species, Conus dormitor (Sol.), for instance, the 
shell outwardly possesses quite as much of the character of a Pleurotoma as of that 
of a Cone; and Mr. Swainson has, in fact, taken it as the type for a genus which he 
has named Conorbisy and which, in his circle of affinities of the Conints, he regards as 
the representative of the Pleurotoma. This division depends entirely on the external 
characters of the shell : no living representative, I believe, has as yet been found, 
and the animal is therefore unknown. It is certain, however, that it was a true cone- 
animal ; for, on breaking the shell of a specimen of Conm dormitor, the inner whorls 
will be found reduced by absorption to a membrane-like thinness ; and the capability 
to effect this is not, I believe, possessed by the animal of Pleurotoma. The proposed 
genus is not well defined by its author, and is not generally received, although it 
may be usefully adopted as a section of the present genus. The characters appear to 
be the elevated conical spire, the produced base representing the canal which dis- 

* Zoologie of the Voyage of the Astrolabe, 
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tinguishes the Pleurotoma ; the condition of the outer lip, which is much thickened 
within, and so strongly arched as to be almost semicircular in form ; the deep, wide 
sinus, which divides the posterior extremity of the outer lip from the suture, and 
exactly resembles the notch by which the PaeudotomtB (a section of the Pleurotoma 
proposed by Bellardi) are distinguished ; and the elevated, reflected anterior margin of 
the columellar lip, forming the right wall of the anterior canal. 

The recent cones, distinguished by the beauty and variety of their colouring, are 
very numerous: three hundred and sixty-nine species are enumerated by Messrs. 
Henry and Arthur Adams in the different divisions adopted by those authors ; and, 
excepting two species which are found in the Mediterranean, all are inhabitants of 
tropical seas, abounding chiefly in those of Asia. They inhabit fissures and holes 
in rocks, and coral reefs, ranging in depth from low-water mark to thirty or forty 
fathoms. 

In a fossil state, the genus first occurs in the upper cretaceous strata. M. 
Deslongchamps, it is true, has referred to it certain shells from the lias of Calvados, 
exactly resembling cones in outward form, and which, if the genus were correctly 
determined, would present the anomaly of the cones not being represented during the 
long epoch which elapsed between the deposit of the middle lias and that of the 
upper chalk. M. D'Orbigny, however, found, on examination, that the inner whorls 
were as thick as the outer ones ; and from this circumstance he has inferred that the 
shells in question are not true cones, and he has referred them to Acteonina, a genus 
peculiar to the Oolitic formations, and proposed by him for certain Acteon-like shells, 
without teeth or folds on the columella. And thus the apparent anomaly disappears. 
In Europe two species only have hitherto been found in the Chalk — one from Tours, 
described by Dujardin; the other from Martigues (Bas du Rhone), described by 
Matheron: and from the eocene strata, sixteen species have been described by 
Solander, Bruguiere, Lamarck, Sowerby, and Deshayes. After the eocene era, the 
genus disappears from our Fauna ; although, on the Continent, it appears to have 
been largely developed during the mioceiie and pleiocene epochs, sixty-seven species 
having been described by Grateloup, Michelotti, Brocchi, Borson, and other authors, 
from the formations of those periods, in France, Italy, and Germany. In America 
only four species, I believe, have as yet been found — one in the Chalk of South 
Carolina, a second in the eocene strata of Alabama, and two in the more recent 
formations. 
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No. 124. CoNUS DiADEMA, F. E. Edwards. Tab. XXIV, fig. 8 a—d, 

CoNUs DiVEBSiFOEMis, Sow, (non Desk.) 1841. Min. Con., vol. yii> p. 26, t. 623, figs. 

3, 4, 6. 

— — Morris. 1843. Cat. Brit. Fobs., p. 143. 

— — Sow. 1850. Dixon's GeoL, &c,, of Suss., p. 108, t. 8, fig. 10. 

— — MorrU. 1854. Cat. Brit. Foss., 2d edit., p. 244. 

C. testa conicd, ohlongd^ sub'turritd, coronatd, lavi, ad basin transversim obscure 
sulcata; spird elevatd, sed trientem totius testce lonffitudine nequaqtiam aquanti ; an/racti- 
bits numerosis, anpUatiSy marginibus posticis depressis, sub-cavatis, concentrice lineatis: 
aperturd anffustd ; labro mediocriter arcuato^ postice late emarginato. 

Far. PYRiFORMis (fig. 8 d). Testa spird depressd. 

CoNUS PYKiFORMis, Sow. 1850. Dixon's GeoL, &c., of Suss., pp. 108 and 189, t. 8, 

fig. 18. 

— ~ Morris. 1854. Cat. Brit. Foss., 2d edit., p. 244. 

A smooth, oblong, conical shell, with a turreted spire, formed of numerous 
(10 — 12) volutions, and moderately elevated, varying to some extent in different 
individuals, but never attaining a height equal to a third part of the length of the 
shell. The whorls are nearly straight on the sides, with the posterior margins much 
depressed, somewhat concave, and ornamented with four or five thickish, concentric, 
raised lines, separated by shallow, rounded furrows ; the angles of the whorls present 
a series of oblong, regular tubercles, which are continued almost to the last whorl, 
when they are replaced by a rounded, cord-like thickening of the shoulder ; the front 
part of the whorls is traversed by shallow, irregular furrows, which are effaced 
towards the middle part of the shell. The aperture is narrow, with parallel margins ; 
the outer lip moderately arched, and presenting a wide, shallow curvature between 
the angle and the suture. 

The specimens separated by Mr. Sowerby, under the specific name jpyrj/brm^, have 
a much depressed spire associated with the tuberculation, and other characters which 
distinguish the present species, of which, therefore, I regard them as a variety only. 

The shells for which I propose the specific name, C. diadema, were referred by Mr. 
Sowerby, in part to C. deperditus (Brug.), and in part to C. diversi/onnis (Desh.). In the 
former species, however, the shell is narrower and more turbinate, with a more curved 
outer lip, and the tuberculation on the spire, where it occurs, is feeble and lost on the 
very early whorls ; and in the latter species, M. Deshayes, in his description, states 
expressly that the angles of the whorls are somewhat sharp, and always simple ;* 

* It is somewhat difficult to appreciate the distinct specific value of the shells constituting the species 
C. diversi/ormis, without an examination of a series of specimens equal to that upon the study of which 
M. Deshayes proposed the separation. To the unschooled eye they appear to be only broader forms of 
C. deperditus, with more variable spires. 
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while in the English shells, the angles of the whorls are blunt and strongly tubercu- 
lated, resembling in that character C. stddferus (Desh.), to which, indeed, I should be 
inclined to refer them, notwithstanding the transverse sulcation from which the name 
is taken, but on which much stress is not to be placed, as it does not appear to be a 
strongly marked character ; the shell of C. stddferus, however, is thick and ponderous, 
with a narrower aperture, and a deeper curvature in the outer lip. In C. Lamarckii 
(a name which I propose to give to the eocene species still miscalled C, antedUu- 
vianus), the tubercles are also found, but they are not so prominent nor so persistent 
as in the present species ; the shell, also, is narrower, with a sub-conical and more 
elevated spire, and it never attains the size of C. diadema. The only other eocene 
tuberculated species at all resembling the present one, is C. crenulatus (Desh.) ; but in 
that species the shell is perspicuously furrowed, even in its mature state, and the spire 
is shorter and more conical. 

Size. — Axis, 2 inches and 10-12ths (72 millim.) ; diameter, 1 inch and 8-12ths 
(42 millim.). 

Locality. — Bracklesham Bay, where it is common. 



No. 125. CoNUS DEPERDITUS. Bfuffuiere. Tab. XXV, fig, 2 a — c. 

JfArgenv. 1742. Conchyl. Append., 2d edit., p. 349, t. 29, fig. 8. 
? Walch. 1768. Traits des Petrifact, vol. ii, p. 102, t. 43, fig. 4. 
Favanne. 1780. D'Argenv., Conchyl., 3d edit., t. 66, fig. g 1. 
CoNUS DEFEBDiTUS, Brug, 1789. Bncycl, mdth., vol. i, p. 691, No. 80, t. 337, fig. 7. 

— — Lamk. 1802. Ann. du Mas., vol. i, p. 386 ; vol. xv, p. 441, No. 6. 

— — Bef. 1818. Diet, des Sci. nat., vol. x, p. 261. 

— — Lamk. 1822. Hist. Nat., vol. vii, p. 528, No. 6. 

— — Be^h. 1823. Diet, class. d'Hist. nat., vol. iv, p. 388. 

— — lb. 1824 — ^37. Descr. des coq. foss., &c., vol. ii, p. 745, t. 98, 

figs. 1, 2. 

— — Galeotti. 1837. Const, geog., &c., de Brabant, p. 148, No. 63. 

— — Bronn. 1838. Lethsea geog., vol. ii, p. 1118, t. 42, fig. 14. (ex plur. 

syn.) 
_ _ Saw. 1841. Min. Con., vol. vii, p. 25, t. 623, fig 5 (non figs. 1, 2). 

— — ? Nyst. 1843. Coq., &c., de Belg., p. 583, No. 501. 

— — Morris. 1843. Cat. Brit. Foss., p. 143. 

— — jyOrb. 1850. Prod, de Pal6ont., vol. ii, p. 355, No. 336. 

— — 1 Bell. 1851. (Foss. nummul. du Comt6 de Nice), M^m. de la Soc. 

G^ol. de France, 2d ser., vol. iv, p. 219, No. 65. 

— ALLioNi? Beyr. (non Michel.) 1853. Die Conchyl. des Norddeut. tertiar., p. 24, 

t. 1, figs. 4—6. 

— DEPBBDiTUS, Roisstf, 1804. Buff. Moll., vol. xlv, p. 409, No. 10. 
CoNiLiTHES CTNGULATTJs, Schlot.l 1820. Die Pctrif., vol. i, p. 125, No. 3. 
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Nee C0NU8 DSPEBDi^us, Brocc, 1814. Conch. Fobs. Sab-app., vol. ii, p. 592, No. 10, t. 3, fig. 2. 

nee — — Bars. 1821. Oritt. Piem., p. 14, No. 13. 

nee — — Brongn, 1823. Terr, tert., &c., du Vicentin, p. 32. 

nee — — Bast, 1825. Desc. des coq. foss., &c., de Bord., p. 39. 

nee — — Bronn. 1831. Italiens tertiargeb., p. 12, No. 5. 

nee — — Pusch, 1837. Polens Paleeont., p. 115, No. 2, 

nee — — Grat. 1838. Cat. zool., &c., de la Gironde, p. 47, No. 422. 

nee — — lb, 1838. Tabl. statist. &c., de I'Adour, t. 19, No. 22. 

nee — — lb, 1840. Conchyl. foss., &c., de I'Adoar, t. 2, figs.l8, 19. 

nee — — Sismon, 1847. Synop. method., &c,, Pedem. Foss., p. 44. 

nee — — S<nff, 1850. Dixon's Geol., &e., of Sussex, p. 108, t. 8, fig. 9. 

C, testa turbinatdy elon^atd, lavi, ad basin transversim obsolete sulcata; spird promt- 
nuld, acutiusculd: anfractibus numerosis, angmstis^ atiffulatis, mar^nibus postids depressis, 
strias tenues concentricas fferentibus ; ultimo anfradu regulariteT conoideo, sursum dUatato : 
aperturd anpustd ; labro tenuis simpliciy valde arcuatOy postice prqfunde emarginato. 

Shell oblong, turbinate, with a moderately elevated mucronate spire, variable in 
height, but rarely exceeding a fourth part of the whole length of the shell, and ter- 
minating in a smooth, conical pullus, formed of three volutions ; whorls numerous 
(10 — 12, exclusive of the pullus), bluntly angulated at the shoulders, nearly straight 
on the sides, with the posterior margins depressed, narrow, somewhat concave, and 
concentrically lined ; the concentric lines are usually four or five in number, sharp, 
irregular, unequal, separated by moderately deep, rounded furrows, and frequently 
decussated by the lines of growth. In some specimens the early whorls are very 
finely tuberculated on the shoulders, and concentrically sulcated ; the tubercles, how- 
ever, disappear after the third or fourth volution, and the shoulders are afterwards 
smooth and simple: the concentric furrows also become gradually effaced on the 
posterior portion of the whorls as the shell approaches maturity, and ultimately are 
altogether lost, leaving only a few very obscure waved furrows traversing the base of 
the shell. The last whorl is conical, much attenuated in front, with nearly straight 
sides ; the aperture is linear and narrow ; the outer lip, which is thin, sharp-edged and 
much arched, presents a shallow but wide curvature at the posterior extremity. 

M. Deshayes states that traces of the natural colouring are sometimes found in the 
French shells, consisting of narrow, transverse bands, occasionally interrupted by 
irregular, zigzag patches, following the direction of the lines of growth. Similar traces 
appear, though very rarely, in the English specimens. 

This species appears to be confined to the middle eocene strata ; for the shells 
from Ronca (Vicent.), described by Brongnifut as C. deperditus^ D'Orbigny regards as 
belonging to a distinct species, which he has named C, Bronffniartii, and to this species 
the shells described by Bellardi from the nummulitic beds at Nice, probably are also 
referrible. Subsequent comparison has shown that specific differences also exist in 
the various shells from the more recent deposits which have been referred to the 
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present species. Thus the Sub-apennine shells, described by Brocchi, and those from 
Perpignan and Cassel, recorded by Sismonda, have been separated by Bronn under 
the name C. Brocchii ; while to those from Dax and Gaas, described by Grateloup, 
M. D'Orbigny has given the name C. Grateloupi; and he has referred to the same 
species certain shells described by Pusch, to which Eichwald had given the name 
C, argiUcBcola. The cones described by Mr. Sowerby as belonging to the present 
species are young shells of C. diadema. 

Dr. Be3nrich (* Die Conchylien des Norddeutschen tertiargebirges/ vol. i, p. 24) 
has described some shells from the North German tertiaries, which he has referred to 
C. Allioni (Michel.), but which agree so well with the present species, that it is 
difficult to separate them. That author states that, in C. deperditus of the Paris 
basin^ the shells are comparatively wider, the concentric lines on the margins of the 
whorls more strongly marked, and the angles at the shoulders sharper than in 
the German specimens. These differences do not appear to be greater than may be 
fairly attributed to variations of local conditions, and I have therefore cited Dr. 
Beyrich's shell, but with a query. The English shells are wider, and appear to have 
attained a greater size, than the French shells ; and the edges of the shoulders, instead 
of being somewhat sharp and elevated, as in the latter, are roimded or flattened 
obliquely ; in all other respects our shells agree so well, that I have no doubt of their 
specific identity. 

Size. — Axis, 2^ inches, nearly (63 miUim.); diameter, 1 inch and 5-12ths (36 
millim.). 

Localities. — Bracklesham Bay, Bramshaw (New Forest), at which places they are 
not uncommon. French — Grignon, Fames, Mouchy, Courtagnon, &c. (fide Desk.) 
Belgian — Afflighem (fide Galeotti), Rouge-Cloitre, Saint Josse-ten-Noode and Groenen- 
dael (fide Ni/af). German — Westeregeln in Magdeburgh, Hermsdorf, Freinwalde and 
Buckow, and Freden, near Alfeld (fide Beyrich). Italian — La Palarca (fide BeUardi) ? 



No. 126. CoNUs VELATUS, Sowethy. Tab. XXIV, fig. 12. 

CoNUS VELATUS, Swjo. 1S41. Min. Con., vol. vii, p. 27, t. 623, fig. 7. 

— — Mwru. 1843. Cat. Brit. Fobs., p, 143. 

— — Bow. 1850. Dixon's GeoL, &c., of Sussex, pp. 108 and 189, t. 8, fig. 17. 

— — Morru. 1854. Cat. Brit. Foss., p. 244. 

C. testa laviy oblonyd, turbinatd, antice sub-prockictd ; transversim obsolete sulcata; 
spird conicdy prominuldy trientem totius testa longitudine paulo superanti : anfracHbus 
anfftdatis, inermibus; maryinibus posticis declivis, sub-concavis, lineas concentricas et rugas 
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curvas obliquas sese decussantes fferentibuSy ad suturam incrassaiis, plicatis: aperturd 
anguatd; labro valde arcuatOy postice late emarginato. 

Shell smooth, oblong, turbinate, somewhat produced at the base, where it presents 
traces of transverse sulcation : spire conical, slightly elevated, barely exceeding in 
height a third part of the whole length of the shell : whorls narrow, angulated, and 
smooth round the shoulders ; the posterior margins much depressed, very slightly 
concave, and presenting four or five rather coarse, raised, concentric lines, which are 
crossed and decussated by prominent, curved, wrinkle-like elevations, corresponding 
with the curvature in the outer lip ; the edge is thickened, and presents a raised 
border round the suture, plicated by the extension of the marginal wrinkles over the 
surface. The aperture is narrow ; the outer lip much arched, and separated from the 
suture by a wide, moderately deep curvature. The surface of the shell is much 
eroded, and the lines of growth are consequently more conspicuous than is usually the 
case ; these, with the decussated lines on the spire, " give the shell/' Mr. Sowerby 
says, "the appearance of having been enclosed in a net or net- veil; whence the 
name." 

The specimen from which the figure is taken, and on which the species was 
founded, forms part of Mr. Bowerbank's collection, and is, I believe, unique. In the 
general character the shell resembles 67. deperditus; but the more elevated posterior 
margins, the thickened and pUcated edges of the whorls in the present species, 
apparently justify the separation. 

Size, — Axis, 1 inch and 4-12ths; diameter, 5-12ths of an inch. 

Locality. — Bracklesham Bay. 



No. 127. CoNUs Lamarckii, F. E. Edwards. Tab. XXV, fig. Za—c, 

CoNUS ANTEDiLUYiAKUs, Besh, (nec Bruff,, nee Lam.) 1824 — 37. Descr. des coq. foss., 

&c., vol. ii, p. 749, t. 98, figs. 13, 14. 

— — Brmn. 1838. Lcthsea Geog., p. 1118. 

— DEFESDITUS, Sow, (non Brug,)i 1850. Dixon's Geol., &c., of Sussex, p. 108, t. 8, 

fig. 9. 

— ANTEDILUVIANU8, UOrh. 1850. Prod. de PalA)nt., vol. ii, p. 355, No. 335. 

— coNCiNNUS, PhU. (non Sow.) 1846. Tert. foss. Magdeb. (Paleont, vol. i, p. 80, No. 183). 

— — Beyr. (non Sow.) 1853. Die Conchyl. des Norddeutsc. tertiarg., vol. i, 

p. 21, t. 1, fig. 2. 

C. testa oblonffo4urbinatdy lavi, ad basin transversim sulcata; spird elevatd, acuminata, 
trientem totius testa longitudine superanti: anfractibus angustis^ noduhsis, marginibus 
posticis oblique depressis, sub-concavis, ad suturam tenuiter plicatis ; anfractu ultimo conico : 
aperturd lineari, angmtd; labro tenui, arcvato.postice emargiriato. 
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Fan FILIFER. Testa latiori; marffinibus posticis anfraduum concentrice lineatis ; 
lineis irreffularibus, aliquando ^ranulatis. 

Shell oblong, inversely conical, smooth, with an elevated, nearly conical spire, in 
height a little exceeding a third part of the whole length of the shell, and terminating 
in a small pointed pullus of three volutions. The whorls, 8 — 10 in number, exclusive 
of the pullus, are narrow, angulated at the shoulders, the posterior margins slanting 
backwards towards the preceding whorl, and concave ; the sutural edge finely plicated 
by the strongly marked lines of growth. The early whorls present on the shoulders a 
row of small rounded tubercles, which are continued, more or less, on the later whorls, 
in different individuals. The aperture is straight and narrow; the outer lip thin, sharp- 
edged, not much arched, and separated from the suture by a wide, shallow curvature. 

In the specimens from Bracklesham Bay, forming the vhvieXy JUifer, the shells are 
wider than in the type, the posterior margins of the whorls present concentric lines, 
variable in number, and occasionally finely granulated where they are decussated by 
the lines of growth, and a single row of very small, bead-like knobs runs round the 
sutural edge, instead of the plication usually found there, in this respect somewhat 
resembling C. concinnus. The specimens from Bramshaw agree better with the French 
shells than do those from Bracklesham Bay; in the latter the shells generally are 
somewhat wider, the tubercles on the angles of the whorls disappear more early, and 
the shoulders are blunter than in the typical form. I regard these differences, however, 
rather as merely local variations than as sufficient to justify the separation of the shells 
from the present species, with which they agree in the elevated spire, the slanting 
concave margin and crenulated edge of the whorls, and the size of the shell itself. 

With regard to the nomenclature of the French shell, much confusion has arisen, 
the origin of which is explained by M. Deshayes in a note in the 2d edition of 
Lamarck^s ^Histoire Naturelle' (vol. xi, p. 155). From this it appears that the shell 
described by Bruguiere as having been found at Courtagnon, and to which he gave the 
name C. antediluvianuSy was, in fact, a Sub-apennine shell, and that Lamarck, misled by 
this, quoted C. antediluvianm as a Paris-basin species in his Memoire, published in the 
'Annales du Musee.' In 1814, Brocchi, in his work, applied the name given by 
Bruguiere to the Sub-apennine shells, to which it strictly and properly belongs ; but 
Lamarck, in 1822, in the first edition of his 'Histoire Naturelle,' again recorded 
Bruguiere's species as occurring in the environs of Paris. Subsequently, M. Deshayes, 
in his ' Description des coquilles fossiles,' &c., pointed out the fact that Bruguiere*s 
description referred to an Italian species not found in the Paris basin ; but unfortu- 
nately, in describing the French Eocene shells, he applied Bruguiere's name to them. 
Bronn also, in the ' Lethaea Geognostica,' retained the name C. antediluvianm for the 
Paris-basin species, erroneously associating it with C. concinnus (Sow.), a species per- 
fectly distinct ; and he proposed the specific name C, Apenninicus for the Sub-apennine 
shells. The same author subsequently, in his ^ Index Palseontologicus,' again united 
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the so-called C. antedUuvianm of the Paris basin with the English C. concinnus, retaining 
for them the name of the latter. It is obvious that the name antediluvianus belongs to 
the Sub-apennine shell, and cannot be applied correctly to the French eocene species ; 
and the attempts of MM. Bronn, Nyst* and others to remove the difficulty by giving a 
new name to the Italian species, can but increase the confusion. Dr. Be3rrich> who 
fully appreciated the specific distinctness of the forms, has observed (' Die Conchyl./ 
&c., p. 20), that '^ there will not be any necessity for a new name for the older eocene 
species of the Calcaire Grossier if the union proposed by Bronn be adopted." In the 
description of C. concinnus, I have stated the characters in which I consider that 
species to be perfectly distinct ; and it is a cone which, although recorded by Mr. 
Sowerby as occurring at Barton, is, I believe, peculiar to the older eocene strata, 
and cannot be associated with the present species. It becomes necessary, therefore, 
to give a new name to the middle eocene species, and I propose to distinguish it as 
C. Zamarckit, 

Size. — Axis, 1 inch and 7-12ths (40 millim.) ; diameter, 9-12ths of an inch, nearly 
(18 millim.). 

Localities. — Bracklesham Bay, Bramshaw. French — Fames, Mouchy, Courtagnon 
(fide BesA.); Vaudancourt, Hermes (fide IXOrb.). 



No. 128. CoNUS CONCINNUS, Sowerby. Tab. XXIV, fig. 13 a — c. 

CoNUS CONCINNUS, Sow. 1821. Min. Con., toI. iii, p. 180, t. 302, fig. 2. 

— — Morr. 1843. Cat. Brit. Foss., p. 142. 

— — D'Orb. 1850. Prod, de Pal&nt., vol. ii, p. 356, No. 337. 

Nee — — Phil. 1846. Tert. Foss. Magdeb. (Palaeont., vol. i, p. 80. No. 183). 

nee — — Beyr, 1853. Die Conchyl. des Norddentse. teriiarg., vol. i, p. 21, t. 1, 

fig. 2. 

C. testa elonffatO'turbinatd, lavi, ad basin concentrice sulcata ; spird elevatd, sub-conica : 
anfractibm anyustis, sub-planis, angulatis^ ad angvlos nodtdosis ; marffinibtis postids 
decliviSy duos vel tres tineas elevatas granidatas gerentibus^ ad suturas marginatis, plicatis 
vel moniliferis : aperturd angustissimd ; labro valde arcuato, postice late emarginato. 

Far, j3. Testa spatiis inter suturas et angulos anfractuum tres vel quatuor tineas elevatas 



Shell elongate, turbinate, concentrically furrowed at the base ; spire elevated, but 
variable in height, sometimes nearly equalling a half, sometimes not much exceeding a 
third part, of the whole length of the shell : whorls seven or eight, exclusive of the 
puUus, very narrow, nearly straight on the sides, angulated at the shoulders, with the 
posterior margins slanting backwards; the edges round the suture thickened, and 
either pUcated or furnished with a single row of rather small bead-like nobs ; the space 
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between the edge and the shoulder is straight, and ornamented with two or three 
concentric raised lines, very finely granulated. The shoulders bear a single row of 
prominent, round tubercles, placed at regular and not distant intervals, and continued 
throughout. The aperture is straight, and very narrow ; the outer lip much arched, 
and presenting a wide, shallow curvature at the posterior extremity. The concentric 
furrows cover the whole surface of the young shell, but become more or less effaced as 
the shell is enlarged, and on the last whorl they are confined to the anterior portion 
of the shell ; through all stages of growth the basal furrows are deep and sharp- 
edged. 

A variety occurs at Lee, near Southend, in which the sutural edge and margin of 
the whorl present four thick, prominent lines, rounded and smooth on the upper surface, 
and devoid of the granulations which characterise the type. 

I have already noticed the fact, that Bronn has regarded the present species, 
apparently confined to the lower eocene strata, as identical with the so-called C. ante- 
diluvianus of Lamarck ; and Dr. Beyrich, adopting that opinion, has applied the name 
concinnus to a shell from the German Tertiaries which belongs to C. Lamarckii. The 
narrower form, the smaller number of the volutions, the large rounded tubercles on the 
shoulders, the more depressed margins of the whorls, with their thickened edges and 
concentric rows of granulations, or strong elevated lines, and the deep, sharp-edged 
furrows, barely effaced on the posterior part by the outer coating of the shell, — appear 
to me sufficiently to distinguish the present shells from those of the middle eocene 
epoch. I do not agree, therefore, with M. Bronn and Dr. Beyrich, in referring both to 
the same species ; and in this view, apparently both M. Deshayes and M. D*Orbigny 
concur. 

Size. — Axis, 1 inch and 3-12ths (32 millim.) ; diameter, rather more than 6-12ths 
of an inch (between 13 and 14 millim.). 

Localities. — Highgate ; Fortess Green, near Kentish Town ; Lee, near Southend. 
Mr. Sowerby cites Barton, but I have never met with any specimen from that locaUty ; 
and the specimen on the authority of which Barton is cited (* Min. Con./ t. 302, 
lowest fig.) does not present the characteristic form of C. concinnus ; it is much muti- 
lated, but it has rather the appearance of a worn specimen of C. scabricvlus. M. 
Deshayes (2d edit, of ' Lam. Hist. Nat.') states that this species occurs in the 
environs of Paris ; it is not mentioned, however, in his ' Description des Coquilles 
Fossiles,' and M. D'Orbigny has not given any French locality for it. At present 
this cone appears to belong exclusively to the earlier eocene fauna. 
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No. 129. C0NU8 8CABRICULU8, Solander. Tab. XXIV, fig. 9 



a — €. 



C0NU8 SOABBICULU8, 80U 1766. Brand., Fois. Hanton., p. 15» t. 1, fig. 21. 

— — Sow. 1821. Min. Con., vol. iii, p. 180, t. 303, figs. 1, 2. 

*— — Desk. 1824-37. Detor. des coq. fott., &c., vol. ii, p. 751, t. 98, 

figs. 17, 18. 

— — lb. 1845. Lam., Hist Nat., 2d edit., vol. ii, p. 158, No. 11. 
_ _ lyOrb. 1850. Prod, de Paleont., vol. ii. p. 416, No. 1472. 

non — — Si»m. 1847. Syn. Meth., &c., Pedemont. fosa., p. 44. 

C. testa utrinque canted, antice sub-productd, lineis concentricis, elevatis, omatd; spird 
elevatd, acuminatd; lineis concentricis acutisy denOculatis, cdiguando confertisy aliquando 
distantibus ; altemis sapissime minoridus, sape inermibus : anfrctctibus planis, postice obtuse 
anfftdatis ; marffinibus sub-concavis, ad suturam granulosis : aperturd lineari, anptstdy bessem 
toiius testa pauUum super anti; labro tenuissimo, leviter arcuate, postice sinuoso. 

Shell oblong, doubly conical, slightly produced at the base, and ornamented with 
concentric raised lines ; spire elevated, pointed, terminating in a very small conical 
pullus, fwmed of three smooth volutions. The concentric lines are sharp, and very 
variable in their character; sometimes numerous, sometimes distant, and very fre- 
quently the alternate lines are smaller than the others. Most generally the concentric 
lines rise, at regular intervals, into short, tooth*Iike tubercles, having their bases 
prolonged, both in front and behind, into short, rounded ribs, more or less prominent 
according to the size of the tubercles, and separated by deep, pit-like hollows. The 
whorls, exclusive of the pullus, are six or seven in number, flat at the sides, slightly 
contracted towards the base, obtusely angulated at the shoulder, longitudinally ridged 
by regular conspicuous lines of growth, and bordered at the suture by a row of small 
granulations ; the space between the shoulder and the suture is traversed by two or 
three smooth, prominent lines. The aperture is straight, narrow, slightly emarginate 
in front, and in length, rather more than two thirds of the whole shell ; the outer lip 
is smooth within, thin, sharp on the edge, of a flattened elliptical form, and separated 
from the preceding whorl by a moderately wide, but not deep, sinus. The columella 
is slightly curved inwards. 

Not infrequently, the alternate smaller lines, where they do occur, are smooth 
and simple ; and the same character sometimes, although very rarely, distinguishes 
the whole transverse lineation. In the latter instances the surface of the shell between 
the raised lines is flat and smooth, except where it is ridged by the lines of growth. 

This pretty and well-marked species is, apparently, confined to the middle eocene 
strata; and the shells referred to it by Sismonda, from Piedmont and Turin, are 
considered by M. D'Orbigny to belong, in fact, to Michelotte's C. omatus. 

Size. — Axis, 4-5ths of an inch ; diameter, rather more than 3-lOths of an inch. 

Localities. — Barton. French — ^Monneville (fide DesA.), Chavanpon (fide D'Orb.). 
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No. 130. CoNUs LINBATU8, Maudet. Tab. XXIV, fig. 10 a—c. 

CoNUS LINEATU8, Sd. 1766. Brand., Fosb. Hanton., p. 15, t. 1, fig. 22. 

— COBCULTJM, iS^otc;. 1841. Min. Conchol., vol. tU, p. 27, t. 623, figs. 8, 9. 

— LiKEATUS, Mom9, 1843. Cat. Brit. Fosa., p. 143. 
-* ooaouLUH, Morris, 1843. Cat. Brit. FoM., p. 142. 

_ _ Saw. 1850. Dixon*8 Gcol., &c., of Suss., p. 109. 

— LINEATU8, lyOrb. 1850. Prod, de Paleont., vol. ii, p. 355, No. 334. 

— — MarrU. 1854. Cat. Brit. Foss., 2d edit., p. 244. 

— coBCVLUM. lb. 1854. Cat. Brit. Foss., 2d edit., p. 243. 

noD — LiN£ATU8^ Ckemm. 1795. C<Michyl. Cab., vol. z, p. 27, t. 138, fig. 1285. 

C. testa utrinque sulhconicd, lineU concentricis omatd, uniice m*b-pradMctd ; UneU 

concentricis aqualidus, Itjmbus, confertis; apird ekvatd, acuminata^ eui^dulosd: aff/raC" 

tibus plants, postice obtuse angulatis^ marginibm sub^eoncavisp eoncentrice lineaiis, ad 

auiuram depressisj granviatis : aperturd linearis asiffustd, lonyUudine bemem totim testa 

fere aquanti; labro tenuissimo, leviter arcuato, postice sinuato. 

Shell oblong, doubly conical, ornamented with transverse raised lines; spire 
elevated, coronated, terminating in a small pointed puUus, consisting of two or three 
smooth volutions ; the transverse lines are smooth, regular, numerous, and separated 
by rather deep, rounded furrows ; the whorls, which are five or six in number without 
the pullus, are flat at the sides, slightly contracted and produced in front, angulated 
at the shoulders, and depressed at the sutural margins, forming a narrow ledge running 
round the spire, the outer edge of which is finely granulated ; the space between the 
margin and the shoulder is slightly concave, and presents two or three faint, concentric, 
unequal, raised lines. The early whorls bear on the shoulders a row of transverse, 
oblong tubercles, imparting a somewhat nodulous character to the spire, but lost on the 
last whorl, the shoulder of which is smooth. The aperture is straight, narrow, and 
about two thirds of the whole shell in length ; the outer lip, which is but slightly 
curved, presents a shallow sinus at the posterior extremity : the columella is nearly 
straight. 

Brander's shell, deposited in the British Museum, is imfortunately mislaid, and I 
have not been able to compare with it the shells now described. They agree, how- 
ever, with Solander's description and figure in all respects except in the striation. 
Brander's shell, which was apparently a larger and an older specimen than any I 
possess, and was probably somewhat worn, is described as obsolete striata; while the 
transverse lines on my specimen are generally bold and clearly defined. 

The Bracklesham Bay shell, described by Mr. Sowerby as C. corcutum, is a little 
shorter in the spu-e ; but, in all other respects, it agrees exactly with the present 
species, to which, therefore, I have referred it. 
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Lamarck, and, since his time, MM. Deshayes and D'Orbigny, have considered 
C. lineatus as identical with C. stromboides (Lamk.), from the Paris basin. These two shells 
do not appear to me, however, to be referable to the same species, for in the French 
species the shell is narrower, the sph^e more elevated, and * formed of more numerous 
volutions ; the whorls, also, are more rounded at the shoulders, the transverse Uneation 
is feebler and more irregular, and the outer lip is more strongly arched than in the 
English shells. I have, therefore, not cited C. stromboides as a synonym of the presen 
species. 

So closely does C. lineatus resemble C. scabriculus, from which, in fact, it is only 
distinguished by its smooth, crowded, concentric lines, separated by rounded furrows, 
that it ought, perhaps, to be regarded as merely a variety into which the smooth hned 
specimens of the latter species would lead ; but, without an examination of Brander's 
shell, I do not venture to question Solander's species. 

Size. — ^The dimensions of my largest specimen are — axis, 7-12ths of an inch; 
diameter, rather more than 3-12ths of an inch : those of Brander^s shell were, according 
to the figure — axis, 10-12ths of an inch ; diameter, rather more than 5-12ths of an inch. 

Localities. — Barton, Bracklesham Bay. Very rare. 



Section — Conorbis. 

No. 131. CoNUS DORMiTOR, SolandcT. Tab. XXIV, fig. 11 a — c. 

CoNUS SOKMITOB, Sol. 1766. Brand., Foss. Hanton., p. 16, t. I, fig. 24. 
_ _ Sow. 1821. Min. Con., vol. iii, p. 179, t. 301. 

— — Morris. 1843. Cat. Brit. Foss., p. 143. 

— — D'Orb. 1850. Prod, de Paleont., vol. ii, p. 356, No. 338. 
*— — G. Sow. . Gen. of Shells, ConuB, fig. 8. 

C. testa crassiuscidd,/usi/ormi ; utrinque conicd, concentrice lineatd, antice sub-productd, 
viw emar^inatd, paulo retroflexd; lineis concentricis elevatis, aqualibus, irreptdaribus, sub- 
distantibus ; interstitiis concavis, lineis incrementi tenuissime crenulatis ; aperturd lineari, 
angmtd; labro acutOy rotundato-elliptico, intus incrassato^postice late sinuato ; labii marine 
anteriori elevatd, productd. 

Far. SEMINUDA. Testa ad basin transversim sulcata; anfractibus postice unico 
sulco ewaratis, caterum lavibus. 

Shell rather thick, fusiform, resembling two nearly equal cones, placed base to base, 
and ornamented with concentric raised Unes ; the spire, forming the shorter cone, is 
elevated, pointed, and terminates in a very small conical pullus of three volutions; whorls 
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seven or eight, exclusive of the pullus, rounded at the shoulders, nearly straight on the 
sides, somewhat produced in front, and very slightly bent backwards. The concentric 
Unes are equal, not very distant over the middle of the whorls, but varjdng in that 
respect in different individuals ; more crowded at the base and on the shoulders, distant 
on the posterior margins, which are much elevated, and pressed against the preceding 
whorls ; occasionally on the last whorl of mature specimens additional faint lines 
appear. The spaces between the Unes are very slightly concave, and finely crenu- 
lated by the lines of growth, which are very perspicuous over the whole surface of 
the shell. The aperture is narrow, straight, except at the base, where it is a little 
deflected, and scarcely emarginate; the outer lip thin and sharp on the edge, very 
much thickened within, faintly crenulated on the inner margin by the concentric lines, 
of a roundedly eUiptical shape, and detached from the suture by a wide but very 
shallow curvature. The anterior margin of the columellar lip is elevated and pro- 
longed in front, where it serves as the wall of the rudimentary anterior canal formed 
by the produced base of the shell. 

In specimens from Brockenhurst and Lyndhurst, the middle and upper parts of 
the whorls are perfectly smooth, with the exception of a single furrow which traverses 
the posterior margins ; and the base of the shell presents numerous shallow furrows, 
which extend almost up to the middle of the whorl, instead of the sharp elevated lines 
which characterise the typical form. 

This well-known species, peculiar, I believe, to the Hampshire basin, forms the 
type of Mr. Swainson's genus Conorbis. In the elevated conical spire, the almost 
semicircular form of the outer lip, and the produced base of the whorls, it presents 
the closest analogies with that section of the Pleurotomae formed of P. prisca, P. 
amphiconus, P. linearis^ and similar species. Indeed, so closely does it approach to 
some of these, that, judging from external characters only, it is difficult to decide to 
which genus it should be referred. The straight, narrow aperture, however, is cer- 
tainly that of a cone, and indicates a necessity that the animal, in order that it might 
withdraw into the inner whorls, should be enabled to enlarge the space within the 
shell; a necessity which, as I have already stated, was met by the power of absorp- 
tion possessed by the animal. The curvature in the outer lip, also, is quite distinct 
in its character from the sinus in the outer lip of the Pleurotomse. 

Size. — Type — Axis, 1 inch and 1-12; diameter, 5-12ths of an inch. Var. — Axis, 
1 inch and 3-12ths; diameter, 6-12lhs of an inch. 

Localities. — Barton, Alum Bay (No. 29, PresttvicA), Lyndhurst, and Brockenhurst 
(New Forest). 
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No, 132. CoNus ALATUs, F. E. Edwards. Tab. XXV, fig. 1 a, h. 

C. testa sub-fusiformi^ utrinque canted, eoneentrice mtlcaid, antice SMb-produetd^ retro- 
iewd, emarffinatd; spird acuminatd^ in lanffiiudine irientem totius testm wperanH: atrfrae- 
tibus canveanusculisy sui-anffddatis ; maryinibus poiticis anffustts^ concavis^ eoncentriee 
sulcatis; sulcis concentricis irreffularidus, poitice evanescentibus : apertwrd anyuatd; labro 
aliformi.fere semicirculari, acuto, intus incrasaato^ antice cremdatOy postice perparumbrem* 
terque emarginato ; labia antice refiewa, produeta. 

Var. HEMiLissA. Testa breviori, latiori, postice kevi; marffinibus at^racttmrn valde 
cavatiSy unico sulca cancentrica ewaratis. 

Shell nearly fusiform, doubly conical^ concentrically furrowed, rather produced and 
bent backwards at the base, and deeply notched ; the concentric furrows are irregular, 
crowded, and sharp-edged over the base, more distant and obscure as they ascend the 
shell ; the spire is pointed, elevated, rather more than a third part of the whole shdl 
in height, and terminates in a very small, conical puUus. The whorls are rather 
convex, slightly angulated at the shoulder, and a little thickened on the edge round 
the suture ; the posterior margin is narrow, rather concave, and traversed by two or 
three deepish furrows. The aperture is narrow and nearly straight, with die anterior 
extremity slightly curved outwards and backwards ; the outer lip is remaikably large, 
almost semicircular, thickened within, thin and sharp on the edge, and separated from 
the suture by a very small but rather deep curvature ; the inner lip produced, reflexed, 
and curved backwards ; the columella presents a broad, elevated ridge or ^ crest '^ 
in front. 

A variety occurs at Brockenhurst, in which the shell is shorter and wider ; the 
posterior portion of the whorl is smooth ; the angle on the shoulder shaqier and more 
clearly defined, and the postmor margin mcu*e concave, and traversed by a single 
obscure furrow. 

The presence^ in this species, of concentric furrows instead of the sharp, elevated 
lines which characterise C dormitory is not a character to which much specific value 
can be attached, as these ornaments interchange by insensible degrees; but the 
depressed, concave posterior margin of the whorls, the very large wing-like, outer lip, 
the small, narrow, but deep curvature which separates the outer lip from the suture, 
and the deep anterior notch, with its usual accompaniment, the elevated crest on the 
columella, appear to me to justify the separation of the present species. Even the 
variety which, with its half-smooth half-sulcated surface, so much resembles the par. 
seminuda of C. dormitory is easily distinguishable by these characters. 

Size. — Type — Axis, 1 inch and 5-12ths, nearly; diameter, rather more than 
6-12ths of an inch. Variety — Axis, 1 inch; diameter, ^ inch. 

Localities. — Type : Bramshaw. Variety : Brockenhurst, Lyndhurst. 
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Genus 26th. Pleurotoma.* Lamarck. 

Tubus, 17979 Humphreys. 
PLEUEOTOUAy 1801, Lomorek. 
Plbubotomaktus, 1806, DumSr. 
Pleubotomus, 1810, De Monif. 
Tu&BiouLA, 1817, Sehum. (not Klein). 
Pleubotoma, 1840, Swtnnsan. 

— (ezc. sect. ▲) 1847> BeOunU. 
SuBCTiLA, 1853, Jdamt. 
Oenot, 1757* Jdansotu 
Cbassisfiba, 



:)' 



Beaohytoma. J '«^*' *•''"■"'• 
CoNOPLBUBA, 1844, Hinds. 
Genota, 1853, Jdams. 
Sect. Dbillia, 1834, Gray. 

Gen. Char. — Shell fusiform, turreted, or conoid, ribbed or concentrically striated, 
sometimes smooth ; spire elevated : aperture oval, terminating anteriorly in a canal 
more or less elongated ; outer lip thin^ with a deep fissure or notch near the posterior 
extremity ; columella smooth, nearly straight. Operculum pointed, nucleus apical. 

This genus, first indicated by Humphreys under the name Turris, was established 
by Lamarck for various shells, which by Linnaeus, Chemnitz, and others, had been 
placed with Murex^ and by Brugniere with Fusm. The animal is very similar to that 
of the Cone^ and, like it, presents a strong resemblance to those of the Muridda^ from 
which it is mainly distinguished by the peculiar character of the dentition. It has a 
small, fiat head, provided with a siphon varying in length, and with cylindrical tentacles 
wide apart, on bulgings near the bases of which the eyes are placed ; and the mouth 
terminates in a small, fieshy proboscis. The foot is oblong, truncated at each extremity, 
of nearly uniform width, and thin at the edge ; and the mantle has a notch or slit on the 
right side which corresponds with, and is represented by, the sinus in the shell. The 
function attributed to this notch is the more ready expulsion of the excretory matter, 
but the precise way in which it is subservient to that purpose is not known- Appa- 
rently it is intended, as Mr. Swainson asserts, for the protrusion of some particular 
organ of the animal ; but the existence of such an organ is not noticed by MM. Quoy 
and Gaimard in their description of the anatomy of the animal of Pleurotoma Babylonica, 
nor has it as yet been ascertained. The lingual teeth are elongate, subulate, arranged 
in two series ; but, as in the Cone animal, the central or rachidian teeth, usually found 
in other families, are wanting. 

* Etym. nXevf>a, the side ; and To^^, an incision. 
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When Lamarck first established the present genus, he at the same time separated 
the species whose shells terminate in a short canal, under the name Clavattda, a 
genus which, as defined by the author, rested wholly on characters taken from the 
shell, and which was afterwards withdrawn by him as not tenable. In this suppression 
subsequent writers have concurred until recently, when, a better knowledge of the 
animal havmg been acquired, characters have been pointed out which are generally 
considered as sufficient to justify the separation, and the genu3 has accordingly been 
adopted, and has been re-defined by Dr. Gray. The most prominent of these charac- 
ters are the shape of the foot, which is large and ovular, and the condition of the 
operculum, the nucleus of which, instead of being apical as in the true Pleurotoma, is 
placed nearly at the middle of the right margin. The shell also, it must be observed, 
presents an emargination near the anterior extremity of the outer lip, similar to that 
found among the SlromhidcB^ and a thick callosity at the hind part of the columella near 
the suture, characters which are not found in the present genus. 

The genus Pleurotoma^ as originally defined, comprised a large number of species, 
and the Ust of synonyms shows how strongly the necessity for some subdivision has 
been felt. Some of the proposed divisions, however, so far as the present imperfect 
knowledge of the animals will enable the student to estimate their value, appear 
to rest on conchological distinctions, and as yet are not generally accepted. In others, 
however, the animals exhibit distinct characters, which, taken in conjunction with 
modifications of the shells, are received as of sufficient generic value. Thus in 
Bela (Leach), the eyes are placed on the upper part of the tentacles, which are 
approximate, and the outer lip of the shell is simple, or with a sUght sinus confluent 
with the suture ; and in Mangelia (Leach; Defranciay Millet; Baphitoma, Bellardi), 
the eyes are sub-pedicelled, the foot is short, tapering behind, and enlarged in front at 
each comer into a hook-shaped projection, and the dentition, according to Messrs. 
Forbes and Hanley, presents a simple rachidian tooth in addition to the two lateral 
subulate teeth of the present genus; the animal, also, is without an operculum, 
and the outer lip of the shell has a sinus resembling that found in the notched 
species of Bela* Again, in Perrona (Schum. ; Tomella^ Swains.), the nucleus of 
the operculum is placed near the middle of the right side, as in Clavatida, of which 
genus, in fact, it appears to be only a smooth form ; and again, in Drillia (Gray), 
according to Messrs. Adams, the eyes are placed near the lips of the tentacles, which 
are very slender and approximated, and the outer lip presents a small sinus in front, 
like the one in Clavatula already noticed. A more extended knowledge of the animals 
may hereafter support others of the proposed genera ; but, in the mean time, they can 
be received only as subdivisions for facilitating the arrangement of the very numerous 
species which crowd the present genus. 

* Messrs. Forbes and Hanley have united Mangelia and Bela, using the latter name to distinguish the 
operculated species from those without an opercuUim, which, with those authors, form the true Mangelue, 
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With regard to the genus Clavattda, several shells are found among the English 
eocene Pleufotoma^ which, agreeing with Lamarck*s definition of the genus, might be, 
perhaps correctly, referred to it; but since that genus, as re-defined, depends on 
zoological characters, and on the condition of the operculum, criteria which are not 
available to the palaeontologist, and the species themselves do not exhibit any characters 
by which they can be separated from the true Pleurotoma, those shells have been 
referred, in the following descriptions, to the present genus. 

Bellardi, in his elaborate and most useful work, ^Monografia delle Pleurotome 
fossile del Piemonte,' has divided the Pleurotomae into three genera, Pleurotomay 
Borsonia, and Baphitoma. The first comprises the true Pleurotomse and the Clavatulae 
of Lamarck ; and with these are associated some fusiform shells^generally referred to 
Fusu8y the outer lips of which present, not the true notch or slit characteristic of a 
Pleurotoma^hnteL wide undulation^ which the author regards as a "rudimentary sinus/' 
No other reason is assigned, and this certainly does not appear to be a sufficient one, 
for placing the shells in question in the present genus. Several of the so-called eocene 
Fust present this undulation in the outer lip ; and inasmuch as to refer them to the 
present genus would, in my opinion, uselessly create much confusion, I have left them 
among the Pusi, where they were first placed. The second genus, Borsonia, is proposed 
for certain shells in which the true sinus of a Pleurotoma is associated with a fold on 
the columella.* The remaining genus, BapAitoma, consists of those species in which 
the sinus is very small and confluent with the suture, and the canal is indistinct, a 
division which corresponds pretty accurately with Man^elia (Leach). The Pleurotoma 
are again divided into three sections, according to the size and shape of the sinus ; 
namely, Pseudotomata, or false-notched shells, composed of the fusiform species before 
mentioned, in which the outer lip presents the so-called rudimentary sinus ; meffatomata, 
or widely-notched shells ;f and macrotomata, or deeply-notched shells. The last 
section is again sub-divided into five groups ; deltoidea, in which the canal is but little 
produced, and the sinus is placed in an angular depression ; pieroidea, in which the 
canal is elongated, the outer lip aliform and produced in front, and the sinus is in a 
depression ; carinifera, having the canal as long as the spire, and the sinus on a keel ; 
ewcavata, in which also the canal is as long as the spire, but the sinus is between the 
shoulder and the suture ; and Aemicycloidales, having the canal indistinct, and the sinus 
semicircular, and placed in a depression. 

Although this classification will render great assistance m the study of the present 

* Shells referable to this diviBion, as enlarged by Rouaiilt, occur in oar middle eocene strata ; the 
genus Borsonia will therefore be noticed in its proper place. 

f Bellardi cites Tomella, Swains., as corresponding with his section Megatomatce ; that section,* 
however, consists of two species only, P. cataphracta, Broc, and P. ramosa. Bast., in both of which the 
shells are many whorled, turreted, coronated, and concentrically striated, and therefore do not at all agree 
with Mr. Swainton'g definition of his genus Tamella, 

27 
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genus, the distinctions between some of the groups will, I think, be found to be difficult 
of practical application ; nor will the groups proposed embrace all the forms which 
occur in the English eocene fauna. The employment of a few broadly marked 
characters, which the eye can readily seize, will afford, in fact, more effectual aid to 
the student ; and with this view I have adopted the division of the Pleurotomae, pro- 
posed by M. Deshayes, into fusi/ormes and conoidcdea; but \ht fusiformes I have divided 
into two sections, distinguished by the position of the sinus, a prominent and unvarpng 
character ; while the size and, to some extent, the shape of the sinus are subject to 
modification. The first section will comprise the species in which the sinus is placed 
in the margin, that is to say the space between the suture and the shoulder, or widest 
part of the whorl ; the second section will embrace those in which the sinus is placed 
on the shoulder of the whorl. Each of these sections will be sub-divided into two 
groups, respectively consisting of the species having the canal produced, and the 
species in which the canal is short or indistinct. 

The genus Pleurotoma is one of peculiar interest ; it seems to form a central group, 
in which either the animals present close affinities with those of the neighbouring 
genera, or the shells, radiating through aberrant forms in which the typical characters 
are prominently retained, present striking analogies with those of apparently distant 
genera; analogies which, if not suggestive of affinities, at least show the repetition of 
similar forms in dissimilar groups. Thus the passage from the true fusiform Pleuro- 
toma through the conoidal forms of that genus into the species of Cone forming the 
section Conorbis, and so into the true Cones, is a transition so gradual and so 
perfect as in itself to afford the strongest evidence of the intimate connection of 
the present genus with the Conidae. So, again, the passage through Lachesis into 
Murex — that through the shells before referred to with the so-called rudimentary 
sinus in the outer lip into the true Ftiatis ; and also that through Borsonia into TurbineUa 
or Fasciolaria ; while the short posterior canal in the species forming Swainson's genus 
Brachytoma, and the anterior notch on the outer lips of the DriUia^ present strong 
resemblances to the Strofnbida. 

The living species of Pleurotoma are very numerous, upwards of 450, including 
those forming the different sub-genera, having been described : they are found in aU 
parts of the world, but principally in the seas of China and Western America, ranging 
in depth from low- water mark to 100 fathoms. In the fossil state they first appear in 
the upper cretaceous strata, from which four species referred to this genus have been 
described by Goldfuss, Sowerby, and D'Orbigny. During the tertiary epoch the 
genus was largely developed ; upwards of 90 species, from the eocene formations of 
Europe, have been described by Lamarck, Sowerby, Deshayes, Melleville, and other 
writers ; while from the more recent formations nearly 200 species have been recorded 
by Brocchi, Grateloup, Basterot, De Koninck, Nyst, Bellardi, Sowerby, S. Wood, 
Homes, and the many other authors who have described the moUusca of the newer 
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tertiary deposits. In the Western hemisphere, which presents a large proportion of 
the living species, the genus does not appear to have had so large a development ; 
twenty-three species only from the tertiary deposits in the United States have been 
described by Conrad and Lea, and three species from the newer tertiaries of Chili have 
been described by Sowerby. The genus is largely represented in the English eocene 
fauna, but as yet comparatively few species have been described or identified. 

The shells of the Plemotoma appear to have been peculiarly subject to modification 
by external conditions, and, as De Blainville has remarked, it is '* apparently with 
them as with the CeritMa, the Ammonites^ and other genera which contain many 
species ; each locality presents dijBFerent forms." 



Section I. Shells fusiform. 
A. Sintis in the posterior margin of the whorl, 
a. Canal elongated. 

No. 133. Pleurotoma stena, F. E. Edwards. Tab. XXV, fig. 4 a, b. 

P. testa elongatofusiformi^ angustd, suh4urritd, fasdis et filis spiralibus, lineis incre- 
menti decussaiis^ omnino tectd; spird productd, apice acuminato : anfractibus convewim- 
culis, anfftdatis^ obtme carinatis, postice sub-concavis, ad suturam crenulatis ; filis concen- 
tricis numerosis, inaqualibus ; anfractu ultimo antice gradatim attenuato et in canali longo^ 
recto, eweunti ; aperturd elongato-ovali ; labro viw arcuato ; sinu labrali angusto, profundo 
in margine collocato. 

Shell elongate, fusiform, narrow, ornamented with numerous spiral bands, the 
spaces between which, as well as the surface between the shoulder and the suture, 
and sometimes even the spiral bands, are covered with numerous fine, thread- 
like, unequal, raised lines, decussated, or rather roughened, by the lines of growth ; 
the spire, which is formed of seven or eight volutions, is much produced ; the whorls 
are slightly convex, sharply angulated at the shoulder; the posterior margins de- 
pressed and slightly thickened at the edge, where one or two raised lines, stronger than 
the others, and crenulated by the lines of growth, run round the suture ; the space 
between the suture and the shoulder is concave, giving somewhat of a turreted aspect 
to the spire. The spiral bands are irregular, narrow, flat on the surface, sharp edged ; 
the posterior band runs round the shoulder, forming a blunt keel, and the space 
between it and the band immediately in front of it is wider than those between the 
other bands, and is concave ; the bands, as they approach the anterior part of the 
shell, become closer, narrower, and less prominent, while, on the other hand, the con- 
centric lines become stronger, more elevated, and more distant, until the two blend 
together, and form the round, coarse, raised lines which cover the base of the shell 
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and the canal. The body whorl is gradually much attenuated in front, and terminates 
in a long, nearly straight canaL The aperture is of a lengthened oval shape ; the 
outer lip slightly arched ; and the sinus, which is in the middle of the margin, is 
narrow and deep. 

The young shell of the present species presents some resemblance to the variety 
Pagoda of P. terebralis ; but the latter shell is proportionably wider and shorter, and 
is distinguished as well by the smooth posterior margins of the whorls as by the sharp- 
edged keel, which is turned upwards, forming a deep channel round the margin. 

Size. — Axis, 2 inches and 10-12ths; diameter, 8-12ths of an inch. 

Localities. — Highgate, Clarendon Hill, Shenfield, and Southampton. 



No. 134. Pleurotoma inarata, Sowerby. Tab. XXV, fig. 6. 

Pleurotoma inarata, Sow, 1850. Dixon's Geology, &c., of Sussex, pp. 102, 183, t. 6, 

fig. 21. 
— — Jtfbrrw. 1854. Cat. of Brit. Foss., 2d edit., p. 270. 

P. teatd elouffatd^ fusiformi^ spiraliter Itneatd ; spird canted, acuminata: anfractibus 
conveanusctclts, postice sub-concavis, marginatis, ad suiuram leviter crenulatis; ultimo 
anfractu in canali longo, angusto, sudrecto eweunti; striis spiralibus numerosis, lineis incre- 
menti decussatis, altemis vel trims crassis, cateris tenuibus : aperturd ovatd; labro arcuato, 
sinu profundo^ sub-triffono, in margine coUocato. 

Shell fusiform, elongated, ornamented with spiral, raised lines: spire elevated, 
conical, pointed : whorls convex, thickened on the margin, where they present a raised 
border running round the suture, feebly crenulated at the edge, and traversed by two 
or three slender, concentric, raised lines ; the space between the suture and the shoulder 
slightly concave, and covered with very fine, thread-like, concentric, raised lines, 
which are crowded near the raised border : the last whorl terminates in an elongated, 
nearly straight canal, almost as long as the spire. The spiral lines on the middle and 
front parts of the whorls are numerous, strongly decussated by the Hues of growth, 
and unequal ; every alternate or third line being thick, prominent, and sharp on the 
edges, and the intermediate lines thread-like and slender. The aperture is ovate, the 
outer lip much arched, and the sinus, which is placed in the depression between the 
suture and the shoulder, is deep, moderately wide, and sub-trigonal in shape. 

This species appears to be the analogue of the Barton and Highcliff species, 
P. Tostrata, from which it is distinguished by the absence of the tubercles and the ribs, 
or undulations on the shoulders. 

Size. — Axis, 2 inches and 2-12ths; diameter, rather more than 8-12ths of an 
inch. 

Locality. — Bracklesham Bay. 
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No. 135. Pleurotoma hblix, F. E. Edwards. Tab. XXV, fig. 7 a, 6. 

JP. testa dongatO'fusiformi^ sub-iurritd, fasctis spiralibus, lineis incrementi asperatis, 
cinctd; spird elevatd : anfractibus convewis; mar^nibtis posticis latis, cavatis, tineas con- 
centricas filiformes incequales yerentibus^ ad suturam crentdatis ; fasciis spiralibm anffustis, 
mimerosiSy altematim majoribus et minoribus : aperturd elongato-ovaliy in canali longo fer- 
minanti; labro valde arcuato; sinu angusto^ profando^ in margine coUocato. 

Far. RiCNA. Testa anfractibus sub-angtdatis ; fasciis spircdibus numerosioribus, tribus 
minoribus inter majores apparentibus. 

Shell lengthened, fusiform, and covered with concentric bands, roughened by the 
strongly marked lines of growth ; spire elevated : whorls convex, rounded at the 
shoulder, produced in front; the posterior margins wide, channeled, and bordered 
round the suture by two or three bands strongly crenulated ; the middle of the margin 
presents three coarse, rounded, raised Unes, and on each side of these three or 
more fine thread-like lines. The line of the suture is very decurrent, and runs at some 
distance below the wide part of the whorl, giving a screw-like appearance to the spire. 
The spiral bands are numerous, rounded at the edges, and unequal, the alternate ones 
being smaller than the others. The aperture is of a narrow, ovate form, and terminates 
in a longish straight canal ; the outer lip is much arched, and the sinus, which is deep 
and moderately wide, is placed in the middle of the margin. 

Specimens occur at Potter's Bar (var. ricna), in which the shoulders of the whorls 
are angulated, and a fine thread-like line runs on each of the smaller spiral bands. 

The specimens figured were obtained from the railway cutting at Primrose Hill, 
and form part of Mr. Wetherell's collection. 

Size. — ^The exact dimensions cannot be given, but those of the largest specimen 
figured must have been — axis, nearly 3 inches ; diameter, ll-12ths of an inch. 

Localities. — Primrose Hill and Potter's Bar. 



No. 136. Pleurotoma symmetrica. F. E. Edwards. Tab. XXV, fig. 5 a, b. 

F. testa elongatofusiformi, gracili, spiraliter fasdatd, in juventd costulatd; spird 
elevatd: anfractibus conveadusculis, marginibus posticis viw cavatis, ad suturam marginatis, 
crenulatis; ultimo an/ractu in canali longo eweunti ; fasciis spiralibus irregularibus, lineis 
incrementi asperatis: aperturd ovali elongatd ; labro valde arcuato; sinu mediocriter lato, 
parum profundo, in margine coUocato, 

Shell lengthened, slender, fusiform, ornamented with numerous spiral bands, and, 
in the early stages of its growth, obscurely ribbed : spire elevated, pointed : whorls 
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(8 — 10) slightly convex ; the posterior margins narrow, very slightly depressed, rather 
thickened at the edges, and presenting round the suture two raised lines, obscurely 
granulated ; in front of these, two or three fine, thread-like lines run along the middle 
part of the margin, granulated by the lines of growth, which are much elevated until 
they cross the shoulder, and give a wrinkled appearance to the margin. The spiral 
bands over the other parts of the whorls are numerous, irregular, and unequal ; smaller 
ones alternating with large ones. The aperture is narrow, and of an oblong-oval 
form ; the outer lip arched, and the sinus, which is moderately wide, and not very 
deep, is placed in the front part of the margin, immediately behind the shoulder. 

In the ornamentation the present species resembles P. helix^ but the narrow posterior 
margin, the position of the sinus, and the slight but nearly regular convexity of the 
whorls, giving a symmetrical appearance to the shell, distinguishes it as well from 
that species as from P. crassa. 

Size. — ^The largest specimen figured would be, if perfect — axis, nearly 4 inches ; 
diameter, 1 inch. 

Localities. — Potter's Bar, Chalk Farm, Southampton, Shenfield. 



No. 137. Pleurotoma teretrium. F. E. Edwards. Tab. XXV, fig. 8 a — h. 

P. testa ehngatd, fusiformi^ spiraliter lineatd : anfradihus convexiusculis, marffinibus 
posticis concavis, concentrice lineaiis, ad suiuram marginatis ; suturis perspicuis ; ultimo 
an/ractu valde producto, in canali longo exeunti; lineis spiralibus irreffularibtiSy alternatim 
funictdosis ettenuibuSy lineis incrementi per-asperatis : aperturd elongato-ovali ; labro valde 
arcuato ; sinu lato, pro/undo, in margine collocato. 

^r. NANODis. Testa breviori, latiori; marginibm posticis an/ractuum pauwillum 
cavatis. 

Far. CREBRILINEA. Ibstd minoriy graciliori: anfractibus obsolete tubercidatis^ lineis 
spiralibtis numerosisj aqualibtis,/ortiter decussatis. 

Far. TUBERCULATA. Testd graciliori : anfractibus sub-angulatis, tuberculatis, ad 
suturam crentdatis : lineis spiralibus confertis, sub-aqualibus. 

Far. LATIMARGINATA. Testd minori: spird tuberculatd: marginibm anfractuum 
latissimis, contra spiram eapressis. 

Shell elongate, fusiform, ornamented with numerous spiral, raised lines; spire 
elevated, formed of 7 — 9 volutions : whorls somewhat convex, separated by a perspi- 
cuous suture, and much produced in front, the last whorl terminating in a long, nearly 
straight canal ; the posterior margins concave, slightly thickened, and occasionally feebly 
crenulated at the edge. The spiral lines over the middle and front parts of the whorls 
are irregular, thickish, cord-like bands, alternating with slender, thread-like lines, and 
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all much roughened, almost decussated, by th^ lines of growth ; the spiral lines on the 
posterior margins are numerous and nearly equal, the two or three nearest the suture 
being rather more prominent than the others. The aperture is of a lengthened, ovate 
form ; the outer lip much arched ; and the sinus, which is placed in the front part of 
the marginal depression, is deep and moderately wide. Specimens frequently occur 
(var. nanodisy fig. 8 b) in which the shell is shorter and wider than in the typical form, 
and the margins of the whorls not being so much depressed and hollowed out, give a 
nearly conical form to the spire ; but the character of the concentric Kneation, the 
shape and position of the sinus, and the form of the outer Up, correspond with those of 
the type. 

Other forms also occur which, although presenting dififerences in the proportions or 
ornamentation of the shells, or in the form of the outer lip, agree in other respects 
so closely with the present species, that they appear to me to be merely varieties 
of it. 

In the first of these forms (var. crebrUinea, fig. 8/), the shell is smaller and nar- 
rower, the spire more pointed and obscurely tuberculated ; the spiral lines are slender, 
numerous, and deeply cut by the sharp, prominent lines of growth, and the margins of 
the whorls are finely plicated. In the next form (var. tuberculata, fig. 8 c — e) the spire is 
more slender ; the concentric ornamentation resembles that of the variety crebrilinea^ 
but the whorls are angulated, and present a single row of slightly oblique, oblong 
tubercles, which are continued, in some instances, even on the last whorl of the fully 
formed shell. The third variety {yarJatimarffinata, fig. 8y, A) resembles the preceding 
variety in the proportions of the shell, and the angular and tuberculated whorls, but 
the posterior margins are widely spread out, and pressed against the preceding 
whorls, which are covered by them almost up to the tubercles. In all the last three 
varieties, the outer lip is not so much arched as that of the typical form. 

This species so closely resembles one from Tortona (P. grantdoBa, Bon. ; F. Sis- 
monday Bell.)> that it is diflBcult to separate the two. In the Italian shell, the whorls 
appear to be more numerous, and the posterior margins present from three to five 
rows of bead-like granulations near the suture ; but, judging from the figure and 
description given by Bellardi, the two species appear to agree in the form of the 
whorls, the character of the spiral ornamentation, the condition of the outer lip, and 
the position and shape of the sinus. The differences pointed out are scarcely sufficient 
to justify the separation of the present species ; but without an actual comparison of 
the shells themselves, I do not venture to identify a form from the older eocene 
deposits in this country with one from the pliocene formations of Italy. 

Size. — Of the type ; axis, 2 inches and a half; diameter, 10-12ths of an inch. Of 
the variety tubercuiata; axis, 1 inch and 7-12ths ; diameter, not quite half an inch. 

Localities. — ^The species is found, in all its varieties, at Highgate; the variety 
crebrilinea also occurs at Potter s Bar and Shenfield ; and the variety tubercuiata at 
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Southampton, Shenfield, Clarendon Hfll, Primrose Hill, Haverstock Hill> and Alum 
Bay (No. 4, Prestwich). In the variety crebrilinea, from Shenfield, the body-whorl is 
short, and rather suddenly contracted in front, and the lineation is very fine and nearly 
equal. 



No. 138. Pleurotoma crassa. F. E. Edwards. Tab. XXVI, fig. 1 a — d. 

P. testa elcyngatO'fusiformi, longitvdinaliteT cosfulatd^ spiraliter fasciatd ; spird elevatd, 
acuminata: anfractibvs conveans, antice suhito coarctatis ; marginibus posticis coTicavis, 
concentrice granulosO'lineatis, ad suturam incrassatis, oblique plica fis; suturis perspicuis; 
faaciia spiralibus numeroeis, plus tninusve latis, crassis, cum lineis concentricis JUiformibus 
altemantibus, lineis incrementi per-asperatis : aperturd oblongo-ovali ; labro leviter arcuato ; 
sinu lato sub-trianffulari in media margine collocato ; canali antico, longo, recto. 

Shell elongate, fusiform, longitudinally ribbed, and spirally banded : spire elevated, 
being nearly as long as half the shell, and pointed: whorls many (9 — 11), convex, 
rather suddenly contracted, and much produced in front; the posterior margins 
hollowed out, thickened and strongly plicated by the prominent lines of growth on 
the sutural edge; the ribs rounded, moderately distant, rather oblique and short, 
not extending, even in young shells, much in front of the shoulder, and lost on the 
last whorl of the fiilly grown shell. Several coarsish concentric lines traverse the 
margins of the whorls, and are decussated by the Unes of growth ; two or three on 
the sutural edges are thicker and more elevated than the others, and from the deep 
decussation assume the appearance of a double row of coarse granulations : the bands 
over the middle and front of the whorls are more or less broad, prominent, rather 
closely set, and separated by strong, thread-like lines, the whole much roughened by 
the Unes of growth : the body whorl is produced in front into a long, moderately wide, 
and nearly straight canal. The aperture is of an oblong, ovate shape ; the outer Up 
arched, but not much ; and the sinus, which is placed in the middle of the margin, is 
wide and subtrigonal. Occasionally specimens occur in which the sheU is wider, and 
the spire not so much produced ; but in all other respects agreeing with the typical 
form. 

Size. — ^The large specimen figured would be, if perfect — axis, 4 inches and 3- 12ths ; 
diameter, I inch and 4.12th8. 

Localities. — Clarendon HiU, Southampton, Shenfield. 



No. 139. Plburotoma planetica. F. E. Edwards. Tab. XXVI, fig. 3. 

jP. testa elongato-Jwiformi^ sub-turritd, undique spiraliter lineatd; spird elevatd, acumi' 
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natd: anfractibua numerosis, anfftdatis, convewis, sub-ventricosis, in Juventd tuberculatis ; 
maryinibus posticis latiusculisy concavis; ultimo anfractu in canali lonpo, recto, terminanti; 
striis spiralibm numerosis, inaqualibm, lineis incrementi asperatia ; striis duobus vel tribm 
ad humeros prominentioribus : apertwrd pyriformi; Idbro arcuato; sinu lato, pro/undo, in 
marline coUocato. 

Shell elongate, fusiform; spire much produced, pointed: whorls many (10 — 12), 
convex, somewhat ventricose, angulated at the shoulders, much attenuated, and pro- 
duced in front, the last whorl terminating in a long, straight, moderately wide canal ; 
the posterior margins are rather wide, depressed, channeled along the middle, and 
somewhat thickened at the edge, so as to present a broadish, slightly elevated border 
round the suture. The angulated shoulders, and depressed posterior margins of the 
whorls, give a turreted character to the spire. Two sharp, elevated, and rather distant 
spiral Hues run round the border, and several faint and unequal lines traverse the 
hollow part of the margins. On the middle and front parts of the whorls the spiral 
lines are numerous, irregular, and unequal, a slender, thread-like line occasionally 
occurring between thicker and more elevated lines ; two or three on the shoulder are 
more prominent and distant than the rest. The aperture is pear-shaped, rounded 
behind, contracted in front ; the outer lip much arched ; the sinus wide, very deep, 
sub-trigonal in form, and placed a little in front of the middle part of the margin. 

This elegant Pleurotoma is apparently confined to the middle eocene strata ; it has 
hitherto been obtained only from Bramshaw and the synchronous beds at Bracklesham 
Bay. 

Size. — Axis, 2 inches and 9-12ths ; diameter, 10-12ths of an inch. 



No. 140. Pleurotoma goni^a, F. E. Edwards. Tab. XXV, fig. 10. 

Pleueotoma. teansveesaeia, Sou?.* (non Lam,) 1850. Dixon's GeoL, &c., of Sum., p. 102. 
— — Morris. 1854. Cat. Brit. Fobs., 2d edit., p. 270. 

jP. testa elongato-ftmformi, turritd, lineis spiralibus omnino tectd; spird elevatd: 
anfradibus depresso-^onvexis, angulatis^ obscure carinatis; marffinibus posticis latis, sub- 
concavis, adsuturam crenulaiis; ultimo anfractu in canali mediocri, subrecto, eweunti; lineis 
spircdibus tenuibus, con/ertis, irregularibus : aperturd lanceolatd; labro rotundo-arcuato ; 
sinu mediocriter lato, profunda, in marline collocato. 

Shell elongated, fusiform, turreted ; spu-e elevated, apparently much exceeding 
the last whorl in length : whorls rather convex, flattened at the sides, and angulated 
at the shoulders, which slightly project, and present the appearance of an obscure, 
rounded keel; the posterior margins are very wide, hollowed out, and crenu- 
lated round the suture; the last whorl contracts rather suddenly in front, and 
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terminates in a widish, moderately long, and nearly straight canal. The whole surface 
of the shell is covered with very fine, spiral, raised Unes, rather distant in front, crowded, 
unequal, and irregular over the middle part of the whorls, where very slender, thread- 
like lines frequently alternate with thicker and more prominent lines ; three or four 
faint lines run along the middle of the posterior margin, and on each side of them are 
several others, rather stronger and decussated by the lines of growth. The aperture 
is lanceolate ; the outer lip large, and roundly arched ; and the sinus deep, moderately 
wide, and placed in the very middle of the collar : the columella is slightly twisted. 

The shell figured forms part of my collection, and is the specimen which Mr. 
Sowerby (loc. cit.) has referred to P. transversaria (Lam.) ; but the long, turreted spire, 
the angulated whorls, the character of the transverse lineation, the shape of the outer 
lip, and especially the position of the labial sinus, seem to entitle it to specific distinc- 
tion. The species is very rare. 

Size. — If the specimen figured were perfect, the dimensions would be — axis, 
2 inches and4-12ths nearly; diameter, 10-12tlis of an inch. 

Locality. — Bracklesham Bay. 



No. 141. Plburotoma transvbrsaria, Lamarck. Tab. XXV, fig. 9 a, b. 

Pleubotoma TBANSYERSABiA, Lamk. 1804. Ann. da Mas., vol. iii, p. 166, No. 6. 

— — Ih. 1822. Hist. Nat, vol. yii, p. 98, No. 1. 

— ~ Dtf Blainv. 1826. Diet, des sc. nat., vol. xli, p. 389. 

— — Desk. 1832. Encyc. method. (Vers.), vol. iii, p. 796, No. 14. 

— — lb. 1824-37. Descr. des coq. foss., &c., vol. ii, p. 450, 

t. 62, figs. 1, 2. 
Nee Plettbotoma TBANSYEBSABIA, Grat. 1838. Tabl. stat. des. coq., &c., de TAdour, p. 13, 

No. 152. 
nee — — lb. 1838. Cat. zool., &c., de la Oironde, p. 45, No. 382. 

nee — — lb. 1847. Conchyl. foss., &c., de I'Adoar, sapp. Plearot., 

t. 1, fig. 11, No. 19. 
nee — — Sow. 1850. Dixon's Oeol., &c., of Sassez, p. 102. 

P. testa elcmgatO'fimformiy spird acuminata: anfractihw conveanuactdis^ postice et 
antice tenuissime lineatis, caterum levibm; maryinibus posticia deprems, sub-canalicidatis ; 
ultimo anfractu in canali hngo^ angusto, eweunti : aperturdovatd; labro tenuiasimo, arcuato ; 
ainu mediocriter lato, pro/undo, in margine collocato. 

Far. CYPHA (fig. 9 b). Teatd minori; anfractibua conveana; marginibua poaticia 
depreaaioribua. 

Shell fusiform, elongated, with an elevated, nearly conical spire: whorls (10 — 11) 
slightly convex, and depressed, almost channeled, on the posterior margins; the 
space between the suture and the shoulder is covered with numerous, very fine, spiral, 
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raised lines, which, in well-preserved specimens, are decussated by the lines of growth ; 
the middle part of the whorl in the adult shell is quite smooth, and the body-whorl, 
which is rather longer than the spire, terminates in a long, narrow, nearly straight 
canal, ornamented with numerous, somewhat irregular, obliquely transverse, raised 
lines ; these lines, which are very fine and undulating, gradually become more and more 
feeble as they ascend the canal, and ultimately disappear towards the middle of the 
whorl. The aperture is ovately oblong ; the right lip very thin, and much arched ; 
the sinus, which is placed in the margin, just behind the shoulder, is wide and 
moderately deep. 

In the specimens from Lyndhurst (var. cypha)^ the whorls are more convex, the 
posterior margins more depressed, and the outer lip less roundly arched than in the 
t3rpical form, and the shells themselves are smaller ; but in the ornamentation, and in 
the position and shape of the labial sinus, they agree with P. transveraariay of which 
they appear to be merely local varieties. 

The shells from Dax and the environs of Bordeaux, described by Grateloup, and 
to which M. Deshayes refers as being possibly a variety of the Paris basin species, 
are specifically distinct, and have been named P. cfpis by M. D'Orbigny; and the 
specimen from Bracklesham Bay which Mr. Sowerby (Dixon's *Geol.,' &c.) has 
referred to the present species, also appears to be specifically distinct, and I have 
separated it accordingly under the name P. ^oniaa. 

Our English specimens have attained a less size, and are somewhat narrower, 
than the French ones, but in all other respects they agree well. 

Size.— Axis, 1 inch and 10-12ths; diameter, rather more than 7-12ths of an inch. 

Localities. — Brockenhurst, Lyndhurst. French — Fames, Grignon, Chaumont (fide 
D'Ord.); Marquemont, Lattainville, Hermes, Neuvillebose, Saint-Felix (fide Graves); 
Betz, department de POise (fide De Plain.) 



No. 142. Pleurotoma CYMiEA, F. E. Edwards. Tab. XXVI, fig. 4 a, b. Tab. XXVII, 

fig. 9. 

P. testa elongatO'fusifonniy latiusculd, tuberctdatd, undique spiraliter lineatd ; spird 
elevatd, sud-conicd: anfractibus convexis, angulaHs; marginibus posticis latis, viw cavaiis . 
tuberculis numerosis, parvis, nodiformibuSy obliquis; lineis spiralibus con/ertis, subtilissimis, 
undulosiSy antice eminentioribtcs, postice fere obsoletis : aperturd oblongo-ovali, in canali 
longOy recto y exeunti; labro arcuato, tenui; sinu profunda , in margine coUocato. 

Var. NANA. Testa minori, angustiori : canali longiori ? 

Shell rather broad, fusiform, with an elevated, nearly conical spire, formed of nine 
or ten volutions : whorls convex, sharply angulated at the shoulders, where they present 
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^ row of numerous, obliquely compressed, small, knob-like tubercles. The whole surface 
of the whorls is covered with very fine, slightly undulating, closely set, thread-like, 
concentric raised lines, irregular, unequal, and roughened by the lines of growth ; these 
lines are prominent on the canal and the front part of the shell, but become more and 
more faint, and at last are almost effaced as they approach the shoulders of the. whorls. 
The posterior margins are wide, very slightly channeled along the middle, and orna- 
mented with numerous slender, concentric lines, four or five of which, running along 
the sutural edge, are more prominent than the rest, and are decussated by the oblique 
lines of growth of the sinus, forming a riband-like border to the whorls. The aperture 
is of an oblong, oval form, and terminates in front in a long, straight canal ; the outer 
lip is thin, sharp-edged, and much arched ; the sinus is deep, not very wide, and placed 
a little in front of the middle of the collar. 

In the variety nana (Tab. XXVII, fig, 9), which is proposed for an immature 
specimen from Col well Bay, in my collection, the shell is much smaller and narrower, 
and, apparently, the canal is more produced ; but on this last point I cannot speak 
with certainty, as the canal is not perfect in any of the specimens of the type I have 
seen. In the general form of the shell, however, in the nearly conical spire, the 
character of the ornamentation, the position and shape of the sinus, and the roundedly 
arched outer lip, the specimen in question agrees so exactly with the true P. cymaa^ 
that I can only regard it as a variety of that species dwarfed by unfavorable con- 
ditions. 

This Pleurotoma, which at first sight might be considered to be a local variety of 
F. dentata, is distinguishable from that species by the greater width of the shell, the 
more conical spire, the wider posterior margins of the whorls, the character of the 
transverse ornamentation, and the numerous small, knob-like tubercles which take the 
place of the sharp-edged transverse teeth, characteristic of P. dentata. It more resem- 
bles p. transversaria, as well in the shape and relative proportions of the shell, as in 
the form and position of the sinus and the character of the concentric lineation ; and 
a larger series of specimens may eventually lead to the conclusion that it is merely a 
variety of that species. The tuberculated and sharply angulated whorls, however, 
characters to which I am not aware that P. transversaria offers any approach, appa- 
rently entitle the shells in question to specific distinction. 

Size. — Axis, 1 inch and 4-12ths; diameter, ^ inch. 

Locality. — Brockenhurst and Colwell Bay, at each of which places it appears to be 
very rare. 
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No. 143. Plburotoma cocciphora, F. E. Edwards. Tab. XXVI, fig. 2. 

P. testa elongatd, fusiformi, longitudinaliter costellatd, undique spiraliter granuloBO- 
lineatis' anfractibm conveamsctdiSy anffuiatis, ad mturas incrasaatis, grantdatis ; margini- 
bus posticis mediocriter latis, vix cavatis, lineas filiformes confertas gerentibm ; costellis 
angustis; lineis spiralibus numerosis, fortiter decussatiSy inaqualibus, lineis majoribus cum 
lineis tenuibm altemantibus : aperturd ovali; labro leviter arcuato; sinufere semicirctdari, 
in margine coUocato. 

Shell elongate, fusiform, longitudinally ribbed, and having the whole surface orna- 
mented with spiral raised lines ; spire elevated, pointed : whorls (7 — 9) slightly convex, 
angulated ; the posterior margins moderately wide, nearly straight, and covered with 
fine, thread-like, concentric lines ; two on the sutural edge are more prominent than 
the others, and decussated by the lines of growth so as to present a double row of 
fine granulations ; the last whorl is produced in front into a long, and apparently 
nearly straight, and moderately wide canal ; the costellae are narrow, rather short, 
barely extending beyond the middle of the whorl, and are more or less distant in 
different specimens ; the spiral lines over the middle and front parts of the shells are 
numerous and unequal, a slender, thread-like line occasionally intervening between 
others thicker and more prominent ; all are deeply and regularly decussated by the 
lines of growth, so that the larger lines assume the appearance of rows of bead-like 
knobs. The aperture is of an oblong, oval shape ; the outer lip slightly arched ; and 
the sinus, which is placed towards the front of the margin, is wide, not very deep, 
and almost semicircular. 

This Pleurotoma closely resembles the young shell of P. craasa, of which, if it 
were not for the great difference in size, it might be considered to be only a local 
variety ; the spire, however, is shorter and more conical, the whorls more angulated, 
less convex and more gradually attenuated in front ; the posterior margins narrower 
and less concave; and the sinus nearer the shoulder, and rounder than in that 
species. The spiral lines also, broken into rows of beads by the lines of growth, 
form an ornamentation quite distinct in character from the broad, coarse bands which 
characterise P. crassa. 

The specimen figured forms part of Mr. WetherelPs collection. 

Size. — Axis, rather more than 1 inch ; diameter, 4-12ths of an inch. 

Locality, — Highgate, where it is apparently very rare. 
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No. 144. Plburotoma kostrata, Solander. Tab XXVI, fig. 8 a — c. 

MuBEX BOSTRATUs, SoL 1766. Brand.^ Foss. Hanton., p. 21, t. 2, fig. 24. 
Pleubotoma bostbata. Sow. 1818. Min. Con., vol. ii, p. 104, t. 146, fig. 3. 

— — DeBl, 1826. Diet. des. ad. nat., vol. zli, p. 390. 

— — Morris. 1842. Cat. Brit. Fobs., p. 157. 

— SUB-BOSTBATA, D'Orb. 1850. Prod, de Pal&)nt., vol. ii, p. 359, No'. 406. 

— BOSTBATA? Phil. 1851. Tert. Foss. Magdeb. (Pakeont., vol. i, p. 64), No. 118. 

— — Morris. 1854. Cat. Brit. Foss., 2d edit, p. 270. 

Nee Pleubotoma bostbata, De Kon. 1837. Besc. des. coq. foss., &c., de Basele, Boom, &c., 

. p. 24, No. 23. 
nee — — Nyst. 1843. Dcsc. des. eoq. foss., 4c., de la Belg., p. 522, t. 42, 

figs. 2, 3. 
nee — — lb. 1843. Bull. Soe. G^l. de Franee, vol. xiv, p. 453. 

P. teBtd elongato-fu^formi^anguBtd^ turritd, undique spiraliter Kneatd; spird elevatd, 
acuminatd: anfractibus numerom^ conveansy in medio oblique tuberctdatis ; marffinibm 
posticis concavis^ ad suturam cdiquando patdum incrassatis et cingfulo duplici crentdato 
cinctis, aliquando simplicibus ; lineis spiralibm in marline tenuibus, cateris elevatis, 
rotundatiSy irregtdaribuSy inaqualibus, lineis incrementi per-asperatis : aperturd oblongo- 
ovaliy in canali pralongo, anguBtato^ mbredo productd; labro cdiformi; sinu jprofundo 
mediocriter lata, in margine collocato. 

Var. ANTIQUA. TeBtd latiori^ breviori; anfractibus mbangulatis. 

Shell long, narrow, fusiform, turreted, having the whole surface covered with spiral 
raised lines ; the spire much elevated, being nearly half the length of the whole 
shell, and pointed; the whorls are numerous (10 — 12 without the pullus), very 
convex, and armed near the middle with a single row of oblique tubercles, more or 
less prominent in different individuals ; the posterior margins are moderately wide, 
concave, occasionally thin, and nearly smooth along the sutural edge, but more fre- 
quently slightly thickened, plicated, and ornamented with two prominent concentric 
lines, granulated by the lines of growth. The spiral lines in the middle of the posterior 
margin are close-set and very slender ; over the other parts of the whorl they are pro- 
minent, roimded, irregular, unequal, small filiform lines intervening between larger 
ones ; and all are very much roughened, almost granulated, by the lines of growth. 
The aperture is of an oblong, ovate form, and terminates in front in a long, rather 
narrow, and somewhat curved canal ; the outer lip is roundedly arched and wing-like ; 
the sinus is deep, moderately wide, subtrigonal, and placed in the middle of the margin. 

In the specimens from Highcliff (var. antiqua, fig. 8 c), the shells are wider, and 
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proportionately shorter than in the t3rpe, and the whorh are slightly angulated 
at the shoulders. 

Much confusion exists among several of the Continental authors with respect to 
this species^ in consequence of the shell figured as P. rostrata in ^ Mineral Con- 
chology' having been considered by them as distinct from the Murex rostratus of 
Solander, although Mr. Sowerby cites the latter as a synonjnm. Thus M. de Koninck 
has described a pleurotoma from Basele and Boom, which he has referred to 
P. rostrata of Sowerby, but without having cited Brander's figure ; and this pleurotoma, 
Nyst, after stating that it differs essentially from Murex roBtratm, but that it is without 
doubt Sowerby's P. rostrata^ regards as merely a variety of P. Selym (De Kon.), to which 
latter species he refers it. The same author subsequently describes another species, 
from Basele, Boom, &c.,as identical with Brander's shell, but he excludes P. ro^^rate of 
Sowerby. The description given by M. de Koninck agrees tolerably well with the 
present species ; but, assuming that the shells described by that author belong, in fact, 
to the same species as those represented by Nyst (P. Selym, t. 40, fig. 1 1 and P. ros- 
trata, t. 42, figs. % 3), I do not think that any one familiar with the English shells can 
regard either of them as identical with the species figured by Brander, and described 
by Sowerby. Philippi has recorded a single specimen from Gorzig, in the Museum at 
Halle, which he has referred to the present species. This author, however, has not 
given either figure or description, and as, under the circumstances to which I have re- 
ferred, the accuracy of this identification cannot be assumed, I have cited Philippi 
with a query. At present there appears to be every reason for believing that the true 
P. rostrata of Solander is confined to the upper beds of the middle eocene forma- 
tions of England ; and, although Mr. Morris gives Highgate and Sheppey as localities, 
I am not aware of its occurrence at either of those places, nor even at Bracklesham 
Bay, which is also given as a locality by the same author. 

Size. — Axis, rather more than 4^ inches ; diameter, not quite 1 inch. 

Localities. — Barton, Alum Bay (No. 29, Prestwich), and Highcliff. 



No. 145. Pleurotoma Keelbi, F. E. Edwards. Tab. XXVI, fig. 6 . 

P. testa fusiformi, turritd, tuderculatd spiraliter fasciatd; spird elevatd, acuminatd: 
anfractibus convexis, ad humeros anytdatis, unicd serie tuberctdorum spiniformium munitis; 
maryinibus posticis latis, eoncavis, concentrice lineatisy adsuturas crentdatis; ultimo an/ractu 
turbinato, in canali hngo exeunti; fasdis spiralibus, irreyularibus, inaqualibus, fasciis 
crassis cum aliis tenuibus altemantibus : aperturd oblonyo-ovali ; labro valde arcuato, sinu 
mediocriter lato pro/undo^ in margine collocate. 

Shell fusiform, turreted, tuberculated, spirally banded ; the spire much elevated, 
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pointed, formed of nine or ten volutions : whorls angulated at the shoulders, and armed 
with a single row of large, pointed, rather distant tubercles ; the posterior margins 
wide, concave, thickened and obliquely plicated at the suture, and ornamented with 
several fine concentric raised lines ; of these, two running round the border are more 
elevated than the rest, and are decussated and feebly granulated by the plication on the 
edge, and two others, running along the hoUowpart of the margin, aire also rather pro- 
minent and granulated by the hues of growth. The last whorl is somewhat turbinate, 
and terminates in front in a long, moderately wide, straight canal. The bands on the 
middle and front surfaces of the whorls are numerous, coarse, irregular, and very 
unequal, and much roughened by the lines of growth ; three or four over the middle 
part of the whorls are thicker and more prominent than the rest, and between them 
appear two or three smaller unequal bands. The aperture is of an oblong, ovate form ; 
the outer lip much arched ; the sinus deep, moderately wide, sub-trigonal, and placed 
in the very middle of the margin. 

This beautiful and well-marked species was first obtained from the Artesian well 
at Southampton, by Mr. Keele, to whom I have ventured to dedicate it. 

Size. — Axis, 3 inches and 3-12ths; diameter, 1 inch and l-12th. 

Localities. — Southampton and Shenfield. 



No. 146. Pleurotoma dentata, Lamarck. Tab. XXVI, fig. 5. 

Pleubotoma dentata, Lamh 1804. Ann. du Mas., vol. iii, p. 167, No. 8 ; vol. vii, t. 13, 

fig. 1. 

— — Ih. 1822. Hist, nat., vol. vii, p. 99, No. 13. 

— — j)c Bl. 1826. Diet, des sci. nat., vol. xli, p. 395. 

— cosTULiFEKA? Bronn. 1827- Zeitschrift fur Mineral., band ii, p. 535, No. 120. 

— DENTATA, lb. 1831. Italiens tertiargeb., p. 46, No. 222. 

— — Desk. 1832. Enc. meth. (Vers), vol. iii, p. 797, t. 440, fig. 8, 

No. 16. 
— lb. 1824-37. Descr. des coq. foss., &c., vol. ii, p. 452, t. 62, 

figs. 3, 4, 7, 8. 

— — Morris. 1843. Cat. Brit. Foss., p. 157. 

— — Sow. 1850. Dixon's Geol., &c., of Sussex, p. 102, t. 6, fig. 24. 

— — Bouault. 1848. Desc. des foss., &c., de Pan (Mem. de la Soc. G^l. 

de France, 2d series, vol. iii, p. 484), No. 92, t. 16, fig. 24. 

— — D'Orb. 1853. Prod, de Paleont, vol. ii, p. 358, No. 382. 

— — Morris. 1854. Cat. Brit. Foss., 2d edit, p. 270. 

P. testa elongatd^ fusiformiy undique concentrice lineatd; spird elevatd, acuminata: 
anfractibus convewitisculis, anffulatis, dentato-tuberculatis : marginibus posticis mediocriter 
latis, vuc cavatis, ad suturas jpauwillum incrassatis; ultimo anfractu in canali longo termi- 
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nanti; striis concentricis con/ertis^ irreffularibuSy in marginibus poatids tenuisaimis; cateriSy 
striis eminentioribua cum aliis ienuibua altemantibus: aperturd anffusto-ovali ; lahro 
arcuato, tenui; sinu lato, sub-triffono, in marline coUocato ; canali mbrecto, antice reflewo^ 
emarginato. 

Shell elongated, fusiform, having the whole surface ornamenffed with concentric 
raised lines; the spire much elevated, being nearly as long as the body-whorl, 
pointed, and formed of ten or eleven volutions. The whorls are rather convex, sharply 
angulated at the shoulders, and armed with a row of transversely compressed, tooth- 
like tubercles, rounded in front, sharp, sometimes almost carinated at the edges, 
varying both in number and prominence in different individuals, and occasionally 
having their bases prolonged into short, rounded costellae; the posterior margins 
are moderately wide, straight, or but very slightly hollowed out, and a little thickened 
at the sutural edges, where they are sometimes obliquely plicated by the lines of 
growth of the sinus ; the surface between the suture and the shoulder is covered with 
very fine, almost obsolete, concentric lines, two of which, running round the sutural 
edge, are more elevated than the rest ; the middle and front parts of the whorls are 
ornamented with numerous, irregular, undulating, thread-like, raised lines ; of these 
some are prominent, and between them appear two or three others very slender, so 
much so, in fact, as to be barely perceptible by the naked eye. The aperture is of a 
narrow, ovate form, and terminates in a long, moderately wide, and nearly straight 
canal, bent backwards, and notched at the anterior extremity; the outer lip is thin, 
sharp-edged, and slightly arched ; the sinus wide, rather deep, sub-trigonal in form, 
and placed in the very middle of the margin ; the anterior extremity of the columella 
presents a prominent ridge or crest, formed by the notch of the canal. 

This species is very common and widely distributed in the French formations ; in 
England it is, apparently, confined to the middle beds of the Bracklesham Bay series. 
Our specimens are narrower than the French type ; and in this respect and in the 
character of the transverse ornamentation they agree with the variety a of Deshayes ; 
I have not met with the other variety recorded by that author, nor do our shells 
appear to have attained the size of those from the French beds. D'Orbigny, 
(loc. cit.) gives Claiborne, in Alabama (U.S.), as a locality. I cannot but think, 
however, that this identification is somewhat questionable. The present species is 
the type of a group of closely analogous forms, and two English species (P, exorta 
and P. macilenta, Sol.), which, as will be afterwards shown, are perfectly distinct, 
have in fact been confounded with it. No authority is cited by the author, and 
I have therefore given Claiborne as a questionable locality. 

Size. — Axis, 1 inch and 7-12ths (40 millim.); diameter, not quite 7-12ths of an 
inch (15 miUim., nearly). 

Localities. — Bracklesham Bay; Bramshaw. French — Grignon, Fames, Mouchy, 
Courtagnon. &c., La Chapelle pres Senlis, Valmondois (fide Desk.), Cuise-Lamotte, 
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Acy-en-Mulcien, Fosse -Martin, Ermenonville, Ver (fide Graves), Laon (fide 
Mellev,), Bos d'Arros (fide Bouault). North American — Claiborne, Alabama (fide 
d'Orb.)'? 



No. 147. Pleurotoma textiliosa, Deshayes. Tab. XXVI, fig. 7. 

Pleurotoma textiliosa, Deah. 1824-37. Desc. des coq. foss., &c., vol. ii, p. 454, t. 62, 

figs. .5, 6. 
— _ UOrh. 1850. Prod, de Paleont., vol. ii, p. 417, No. 1480. 

P. testa elongatO'fimformi^ angustd^ sub-turritd, lonffiiudinaliter costatd, spiralUer 
subtilissime lineatd ; spird elevatd, acuminata : anfractihus sub-conveccis, anfftdatis ; margin 
nibm poaticis angustia, concavis, ad auturam ineraaaatia ; coatia diatantibm, obtuaia ; lineia 
apiralibua con/ertia, intsgualibtia, lineia incrementi aub-decuaaatia : aperturd ovato-angiiatd, 
in canali mediocri eweunti ; labro acuto ; ainu lato, trigono^ in margine collocato. 

Shell elongate, fusiform, narrow, longitudinally ribbed and ornamented with 
numerous, very fine, concentric, raised lines ; the spire, which is formed of eight or 
nine volutions exclusive of the puUus, is pointed and much produced, fully equalling 
the last whorl in length : the whorls are slightly convex, and angulated at the shoulders ; 
the posterior margins narrow, hollowed out, and thickened at the edges so as to form 
an elevated border round the suture ; the whole of the margin is covered with very fine, 
regular, closely set, concentric lines, of which those on the border are more conspicuous 
than the rest The longitudinal ribs are rather distant, round, thick, and short, barely 
extending to the middle of the whorls, and termmating abruptly at the shoulders, 
where they present a sharp keel-like edge, which gives somewhat of a turreted aspect 
to the spire. The concentric lines over the front and middle parts of the whorls are 
very numerous, unequal, and irregular ; some of them, slender and thread-like, are 
prominent and more or less distant, and the intermediate spaces are covered with 
exceedingly fine lines, scarcely perceptible by the naked eye ; the whole are roughened 
by the lines of growth. The aperture is of a narrow, ovate form, and terminates in 
front in a moderately long canal, slightly notched at the anterior extremity ; the outer 
lip is thin, sharp-edged, and expanded behind ; the sinus which is wide, deep, and 
somewhat trigonal in form, is placed a little in front of the middle part of the 
posterior margin of the whorl ; the columella is slightly twisted and presents a con- 
spicuous but not very prominent crest. M. Deshayes states that the columella is 
" sub-perforated at the base," presenting there a narrow, shallow " umbilical opening, 
partly covered by the inner lip ;" this opening, however, is not truly umbilical, but a 
slight hollow caused by the ridge or crest being imperfectly overlapped by the inner 
lip, and is a character very variable, and sometimes wanting. 
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The present species is an intermediate form between P. crassicosta and P. dentaia; 
but the thick, rounded, distant ribs, the crowded transverse ornamentation, and 
the broader and shorter canal, render it easily distinguishable. 

Size. — Axis, 1 inch and 5-12ths nearly (35 millem.) ; diameter, half an inch (13 
miUem.). The French shells attained a somewhat larger size. 

Localities. — Bracklesham Bay; Bramshaw. French — MonneviUe (fide Desk.), 
Aumont, Acy-eu-Mulcien (fide D'Orb.). It is very rare in England, but, apparently, 
common in the French beds. 



No- 148. Pleurotoma exorta, Solander. Tab. XXVI, fig. 12 «, b. 

MuREX EXOBTUS, Sol, 1766. Brand., Foss. Hanton., p. 20, fig. 32. 
Pleurotoma exobta. Sow. 1816. Min. Conchol., yoI. ii, p. 104, t. 146, fig. 2. 

— — Morris. 1843. Cat. Brit. Fosa., p. 157. 

— — Sow. 1850. Dixon's Geol., &c., of Sussex, p. 102. 

— — D'Orh. 1850. Prod, de Pal6ont., vol. ii, p. 359, No. 408. 

Nee Pleurotoma exobta, Nyst. 1835. Recher. sur les coq. foss., &c., d'Anvers, p. 28, No. 27. 
nee — — Be Kon. 1837. Descr. des coq. foss., &c., de Basele, Boom, &c., p. 22, 

No. 21. 
nee — — lyOrh. 1850. Prod, de Pal6ont., vol. iii, p. 13, No. 195 m. 

P. testa elongatO'ftmformiy turritd, undique spiraliter lineatd: spird elevatdy sub- 
conicdy nodulosd; anfractibm convewis^ prioribtis obscure costellatis; ultimo anfractu sub- 
conico scilicet sensim attenuato, in canali lon^usculo exeunti; marginibus posticis declivis, 
cavatis, ad suturam incrassatis, transversim exilissime lineatis; striis spiralibus nonntillis 
remotiusculis, eminentioribus, acutis ; cateris subtilissimis aqualibus : aperturd lanceolatd ; 
labro valde arcuato^ tenui ; sinu lata, in margine collocato. 

Shell elongated, fusiform, turreted, ornamented with spiral raised lines ; the spire 
elevated and terminating in a small pointed pullus formed of two or three smooth 
volutions : whorls convex, the earlier ones very broadly and obscurely ribbed, giving a 
nodulous aspect to the spire ; the posterior margins are somewhat thickened on the 
sutural edge, and but slightly depressed, so that the spire presents a nearly conical form ; 
the space between the suture and the shoulder is channeled and covered with very 
fine and regular concentric lines, so slender as scarcely to be visible by the naked eye 
or to detract from the smoothness of the surface. On the middle and front parts of 
the whorls, some of the spiral lines, rather distant from each other, are sharp and 
elevated; the rest, which cover the intermediate spaces, are very fine, close-set, 
and regular, although somewhat unequally prominent. The aperture is lanceolate, 
and terminates in a moderately long canal, gradually diminishing in width, and thus 
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assuming the sub-conical form described by Solander as the chief distinction between 
P. exorta and P. macilenta. The outer lip is thin and much arched ; and the sinus, 
which is wide and sub-trigonal, is placed in the very middle of the margin. 

The elevated transverse Une on the shoulders of the whorls, broken by the 
undulations caused by the ribs, occasionally presents a resemblance to the denticula- 
tion characteristic of P.dentata; and this circumstance probably led to 7^. exorta 
being considered as identical with P. dentata. The two species are, however, 
distinct ; in this the shell is wider and shorter, the spire thicker and more conical, 
the whorls not so much angulated, the posterior margins narrower and less depressed, 
and the anterior canal shorter and more conical. 

Nyst,in his 'Recherches sur les coquilles fossiles de la province d^ An vers,' has recorded 
certain shells from Boom which he has referred to the present species, and for which he 
has given Sowerby's diagnosis verbatim. Subsequently, De Koninck, in his * Coquilles 
fossiles de Basele, Boom, &c.,^ described some shells from those locaUties under the name 
P. regularisy and other shells he referred to the present species. These diflFerent shells, 
Nyst, in his later work, ^ Description des coquilles, &c., de la Belgique/' considered to be 
merely individuals of the same species in diflFerent stages of growth, and that author 
referred them, erroneously as I have already shown, to P. roatrata (Sol.) Unfortunately 
I have not any specimens of the Belgian species to refer to; but, assuming that 
De Koninck's P. exorta is but the young shell of his P. regvlaris, and judging from 
the figures given by him of the latter species and from those given by Nyst of the so- 
called. P. roatrata, it is impossible to accept the identification of the Belgian shells with 
the present species as correct ; a conclusion at which D'Orbigny has apparently also 
arrived, as that author has placed P. roatrata (Nyst) and P. regularia (De Kon.) in his 
" 26th etage," under the specific name P. exorta (Nyst), in forgetfulness, probably, of 
that name having been previously used by Solander. 

Size. — Axis, 1 inch and l-12th; diameter, 5-12ths of an inch. 

Localities. — Barton, Alum Bay (No. 29, Prestwich), HighcliflF, Bracklesham Bay. 



No. 149. Pleurotoma macilenta, Solander. Tab. XXVI, fig. 13 a, h. 
MuBEX MACILENTX7S, Bol. 1/66. Brand., Fobs. Hanton., p. 30, fig. 33. 

P. tedd elongato-faaiformiy angtiatdy turritd^ undique spiraliter lineatd, lotiffittcdinaliter 
costatd: 8pird elevatdy acuminata : anfractihus convexiu8culis, angulatis; marginidm poaticis 
concavis, ad suturam patdum incrassatisy transversim aubtilisaime lineatis; lineis spiralidus 
numerosiSy inaqualidm, quibuadam filiformihua pratenuibuay inter aliaa eminentiorea, acutaa 
apparentihua ; coatia rmmeroaiay anguatiay obliquiay fere ad caudam tendentibua: aperturd 
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oblonffo-ovali^ in canali longo^ angmto exeunti; labro leviter arcuafo; sinu lato, in margine 
coUocato. 

Shell long, narrow, fusiform, turreted, longitudinally ribbed, and concentrically 
lined: the spire, consisting of nine or ten volutions, is pointed, elevated, forming 
nearly a half of the length of the whole shell. The whorls are slightly convex and 
angulated at the shoulders ; the posterior margins concave, slightly thickened round 
th^ suture, and covered with fine, thread-Uke, concentric lines, one or two of which 
near the edge are stronger and more prominent than the rest. The spiral lines over 
the middle and front parts of the whorls are numerous, irregular, unequal ; some, more 
or less distant from each other, are prominent and sharp, and the intermediate spaces 
are occupied by two or three, occasionally by four, very slender and regular lines ; the 
longitudinal ribs, which are rather numerous, narrow, and oblique, reach almost to the 
anterior canal. The aperture is oblong and ovate, and terminates in a moderately 
long, straight, and narrow canal ; the outer lip is thin and slightly arched ; the sinus 
wide, semi-circular in shape, and placed in the middle of the margin. 

The present species, distinguished by its long costated spire, appears to be 
peculiar to the English middle eocene strata ; Defrance, it is true, refers to it, although 
with doubt, as a S3mon3rm of P. dentata^ but a slight comparison of the shells will 
prevent the two species being confoxmded. It presents closer resemblances as well 
to P. tewtiliosay as to P. crassi-costa ; from both of these species, however, not- 
withstanding the similarity in the ornamentation, it may be easily distinguished by 
the slenderer and more numerous ribs, and the longer and narrower anterior canal. 

Size. — The dimensions of my largest specimen are — axis, 1 inch and 4-12ths; 
diameter, 5-12ths of an inch. Those of Brander's specimen, although represented in 
the figure given by him as considerably larger, are, in fact, very nearly the same. 

Localities. — Barton, Alum Bay (No. 29, Prestwich), HighcliflF, Bracklesham Bay. 



No. 150. Pleurotoma crassi-costa, F. E. Edwards. Tab. XXVI, fig. 10 a, h. 

P, testa elongatO'fusiformiy angustd^ turritdy costatd, undique spiraliter lineatd; spird 
elevatd; anfractibus conveximctdis, angustatis ; marginihus posticis latiusculis, concavis, 
tenuissime lineatis, ad suturam incrassatis, cingulo duplici ornatis ; ultimo an/ractu parvo, 
repente coarctato, in canali lato, longo^ subrecto eweunti ; costis distantibt^, brevibus, crassis ; 
lineis spiralibus coTifertis, incequalibus^ nonnullis eminentioribm fortibus^ cateris exilibtis : 
aperturd oblongo-ovatd ; labro leviter arcuato ; sinu lato, fere semicirculariy in margine 
collocato. 

Shell long, narrow, fusiform, turreted, ribbed, and having the whole surface orna- 
mented with concentric lines : the spire, formed of eight or nine volutions exclusive of 
the puUus, is moderately elevated and pointed ; whorls slightly convex, sharply angu- 
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lated at the shoulder ; the posterior margins rather wide, hollowed out, and thickened 
on the sutural edge, which is bordered by two or three prominent, raised lines ; the 
remaining surface of the margin is covered with very fine, close-set, concentric lines ; 
the last whorl is small, and terminates in a wide and long canal, a little curved 
near the anterior extremity. The ribs are distant, rounded, short, not extending to 
the middle of the whorl, prolonged over the posterior margins almost to the suture, 
and bearing at the shoulders of the whorls a row of transverse tooth-shaped tubercles. 
The spiral Unes over the middle and front parts of the whorls are numerous and 
unequal ; some, at nearly regular and not very distant intervals, are rather thick and 
prominent, and between these appear two or three slender, thread-like lines. The 
aperture is ovate, the outer lip moderately arched, and the sinus, which is placed in 
the middle of the margin, is wide but not deep. 

The P. crasd'Costa bears a close resemblance to P. dentata, of which, perhaps, it 
may prove to be merely a local variety. It presents, however, certain peculiarities of form 
which appear to me sufficient to justify the separation. Thus the shell is narrower, 
the spire relatively more produced ; the posterior margins of the whorls are not so 
wide, the whorls themselves smaller and more suddenly contracted in front, and the 
longitudinal ribs thicker and more distant. From F. tewtUiosa it is distinguishable by 
the character of the transverse ornamentation, and the thick, rounded, and more 
distant ribs of that species. It approaches very nearly to a species from the sables 
moyens, at Senlis, at present unpublished, but which M. Deshayes purposes to 
describe under the name P. Mickelini, in his forthcoming appendix; without a 
oomparison, however, with a better series of specimens of that species than I possess, 
1 do not venture to pronounce on the identity. Should the English and French shells 
prove, eventually, to belong to the same species, the name proposed by M. Deshayes 
will be entitled to priority. 

Size, — Axis, I5 inch ; diameter, not quite half an inch. 

Locality. — Bramshaw. 



No. 151. Pleurotoma lanceolata, F. K Edwards. Tab. XXVI, fig. 11 a, ^. 

P. teatd elonffatd, angustd, fusiformi, Bpiraliter lineatd: spird elevatd, aub-conicd, tuber- 
culatd: anfradibus convewitisculis ; marffinibus posticis mediocriter latis, pauadllum 
declivis, vix cavatis, transversim exilissirne lineatis; ultimo anfractu antice gradatim 
attenuato^ in canali longo eweunti: aperturd lanceolata; labro valde arcuato ; sinu lato 
sub'trigonOy in margine collocato. 

Shell long, very narrow, fusiform, ornamented with spiral, raised lines : the spire 
elevated, nearly conical, and terminating in a small, smooth, pointed pullus of two 
volutions: the whorls, 9 — 11 in number, are but shghtly convex, and in the young 
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state are tuberculated, or roundedly costellated ; the posterior margins are moderately 
wide, very little depressed, nearly straight, and almost smooth, or ornamented with 
concentric lines, so faint and slender as to be almost imperceptible without the aid of 
a magnifying glass; the last whorl is produced in front, and, diminishing very 
gradually, terminates in a long, nearly straight canal. The aperture is lanceolate ; the 
outer lip thin, sharp edged, and much arched ; and the sinus, which is very wide, and 
sub-trigonal in shape, is placed a little in front of the middle part of the margin. 

The long, narrow, lanceolate form, and nearly conical spire of this Pleurotoma 
distinguish it from all its congeners. 

Size. — ^Axis, 1 inch and 4-12ths ; diameter, 4-12ths of an inch. 

Localities. — Barton and Alum Bay (No. 29, Prestwich), where it is not very 
common. 



No. 152. Pleurotoma LiEViGATA, Sowerby. Tab. XXVI, fig. 9 a, b. 

Pleubotoma l^vigata, Sow. 1823. Min. Con., vol. iv, p. 120, t. 387, ^%. 3. 

— — Uorn%. 1843. Cat. Brit. Foss., p. 157. 

— — jyOrh. 1850. Prod, de Paleont., vol. ii, p. 359, No. 4 12. 
Nee Pleurotoma LjEvigatum, PM. 1836. Enum. Moll. Sic, vol. i, p. 199, t. 11, fig. 17. 

nee — LffiViGATA, DeKon. 1837. Coq. foss. de Basele, &c., p. 27, No. 27, t. 1, fig. 5. 

nee — — Mellev. 1843. M^m. sur les sables infer., &e., de Paris, p. 63, 

t. 8, figs. 9— 11. 

P. testa elonyatO'/usi/ormi, angustdy turritd^ transversim tenuissime lineatd: spird 
elevatd, acuminatd: anfractibus convexisy antice subito coarctatis, prioribus oblique costel- 
latis ; marginibm posticis angtistis, depressis, sub-canaliculatis^ lavibtcs ; ultimo anfractu 
in canali longo^ angmto^ terminanti: aperturd oblongd^ ovatd; labro valde arcuato^ tenui; 
sinu latOyfere semicirculari, in margine collocato. 

Shell long, narrow, fusiform, turreted, costellated, and spirally lined : the spire 
elevated, pointed, terminating in a puUus of two round, smooth volutions ; whorls 
convex, rounded on the shoulders, contracted rather suddenly in front ; the posterior 
margins narrow, depressed, shghtly hollowed out, having the sutural edges thin and 
quite simple, and the surface smooth, almost polished, presenting only very feeble lines 
of growth of the sinus. The ribs are distant, rounded, oblique, and extend almost to 
the front part of the whorl in the young shell, but become shorter and less prominent 
as the shell enlarges, and altogether disappear on the body- whorl of the fully formed 
shell ; the spiral lines are very slender, sharp, but little elevated, irregular, unequal, 
and decussated by the lines of growth. The aperture is of an oblong, ovate form, and 
terminates m front in a long, narrow, and slightly curved canal ; the outer lip is much 
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arched, and the smus, which is wide and almost semicircular in shape, occupies the 
whole width of the margin. 

Specimens occasionally occur in which the transverse lineation is nearly obliterated, 
and the whorls present a smooth, almost a polished, surface. The individuals figured 
by Mr. Sowerby were apparently in this condition ; this smoothness, from which the 
specific name was taken, is, however, only an exceptional character. 

The present species presents some analogy with P. macUenta; but the shell is 
narrower, the whorls more convex, more rounded on the shoulder, and more contracted 
in front ; the canal is narrower, the outer lip more arched, and the sinus wider. 

Size. — Axis, 1 inch and 3-12ths; diameter, rather more than 4-12ths of an inch. 

Localities. — Barton, Muddiford (HighcliflF). Mr. Sowerby also gives Highgate, 
but I do not know of any specimen from that locality. The species is, apparently, 
confined to the upper beds of the middle eocene deposits, and is not common. 



No. 1 53. Pleurotoma fusiformis, Sowerby. Tab. XXVII, fig. 1 a, b. 

Pleueotoma PUSIF0KMI8, Sow. 1823. Min. Con., vol. iv, p. 119, t. 387, fig. 1. 
— — Morris. 1843. Cat. Brit. Fobs., p. 157. 

Non Pleuhotcma FU8IPOBMI8, 5<w. 1831. Trans. Geol. Soc, 2d series, vol. iii, p. 418, t. 39, 

fig. 20. 

P. testa elongatd, fusiformi, angustd^ subturritd, lotiffitudinaliter costatd^ spiraliter 
/asciatd: spird elevatd, acuminatd: anfractibus angulatis ; tdtimo anfractu antice sensim 
attenuate y in canali longo^ lato, terminanti; marginibm posticis concentrice tenuiter lineatis^ 
pauwilltdum cavatis; costis rotundatis, ultimo anfractu evanescentibus ; fasciis spiralibus 
numerosis, irregularibm, intsqualibus, lineis incrementi scabratis: aperturd lanceolatd; 
labro arcuato ; sinu lato^ sub-profundo^ in margine collocate. 

Shell elongated, narrow, fusiform, longitudinally ribbed, and spirally banded : the 
spire, which, in the larger specimen figured, consists of eight volutions exclusive of 
the pullus, is elevated, forming nearly two fifth parts of the whole length of the shell. 
The whorls are sharply angulated at the shoulders, giving a turreted appearance to 
the spire; the posterior margins are moderately wide, slightly depressed, a little 
thickened and crenulated round the suture, and ornamented with fine, concentric, 
raised lines, two or three of which, immediately behind the shoulder, are stronger than 
the rest, and granulated by the Knes of growth of the sinus ; the longitudinal ribs are 
rather numerous, rounded, and extend to the middle of the whorls, but become obso- 
lete on the body- whorl of the adult shell ; the spiral bands over the middle and front 
parts of the whorls are numerous, unequal, irregular, becoming more distant on the 
canal, where occasionally fine, thread-like lines rise between them ; the bands are 
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much roughened by the lines of growth, giving a scabrous aspect to the shell : the 
body-whorl is attenuated very gradually in front, assuming a nearly conical shape, and 
terminates in a long, rather wide, and nearly straight canal. The aperture is lanceo- 
late, the outer lip moderately arched, and the sinus, which is placed in the margin 
immediately behind the shoulder, is wide, moderately deep, and almost semicircular 
in form. 

No foreign analogue of this well-marked species has as yet been noticed; and 
at present P. fimfomiis appears to be confined to the older eocene strata in the 
neighbourhood of London, where it is exceedingly rare. Mr. Sowerby, it is true, has 
applied the name to a Pleurotoma from the so-called transition beds between the lower 
tertiaries and the upper cretaceous formation at Gosau, a notice of which is con- 
tained in a memoir ^ On the Structure of the Eastern Alps,' by Prof. Sedgwick and 
Sir Roderick Murchison, published in the ^Geological Transactions' of 1831; but 
that shell is a short, wide, strongly costated shell, perfectly distinct in character from 
the Highgate shell, and the namefusi/ormis was used apparently in forgetfulness of its 
having been previously applied to the present species. The Gosau shell has been 
since distinguished by D'Orbigny as P. sub-/usi/ormts. 

The specimens figured form part of Mr. Wetherell's collection. 

Size. — If the larger specimen were perfect, the dimensions would be — axis, 1 inch 
and 9-12ths ; diameter, 6-12ths of an inch. Those of the specimen figured in ^ Mineral 
Conchology' appear to be — axis, 2 inches and I -12th; diameter, rather more than 
7-12ths of an inch. 

Locality. — Highgate. 



No. 154. Pleurotoma sulculosa. F. K Edwards. Tab. XXVII, fig- 2 a — c. 

P. testa elon^atd^fimformi, sub-turrit d, concentrice stdcatd : an/ractibus convexiusculis, 
anffulatis, tuberculatis ; marffinibus posticis pauanlltdum cavatis^ transversim interrupte 
lineatisj ad suturam incrassatis: aperturd oblonffo-ovali, in canali longiusculo eweunti; 
labro valde arcuato ; sinu lato, sub-tri^ono, in marine coUocato. 

Tar. /3. Testa tuberculis lonyitudinaliter compressis, ultimo anfradu evanescentibus, 
instructd. 

Shell elongated, fusiform, transversely sulcated ; spire formed of seven or eight 
volutions, moderately elevated, pointed: whorls rather convex, angulated at the 
shoulders, where they present a series of oblong, longitudinally compressed, and more 
or less oblique tubercles ; the posterior margins slightly hollowed out, thickened on 
the sutural edge, round which runs an elevated, sharp Une, granulated by the lines of 
growth of the sinus ; the space between this line and the angle of the whorls is occu- 
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pied by three or four concentric lines, broken into oblong granulations, more or less 
widely separated by smooth spaces, formed at the successive stages of growth by the 
margins of the sinus ; the angulated shoulders, and somewhat depressed margins of 
the whorls, give a turreted character to the spire. The tubercles are rather numerous, 
and prominent in all stages of growth; the transverse furrows deep, but not 
wide, and separated by rounded ridges, which are narrow near the shoulders, but 
become broader over the middle and front parts of the whorls, and on the canal. 
The body-whorl is suddenly contracted near the middle, and produced anteriorly into 
a wide, moderately long canal. The aperture is of a narrow, oblong, oval shape ; the 
outer Up roundedly arched, almost semicircular in form ; and the sinus, which is placed 
in the middle of the margin, is deep, rather wide, and sub-trigonal. 

Specimens occur {Far. /3, fig. 2 6) in which the tubercles are compressed, and a 
Uttle prolonged, in the direction of the axis, imparting a sub-costellated appearance 
to the earlier whorls, and becoming obsolete as the shell approaches maturity. 

This species presents a very close analogy with F./usi/ormis, with which, in fact, 
it may be easily confounded. On comparing the two shells, however, it will be found 
that, in the present species, the shell is wider ; the spire relatively more produced and 
tuberculated, not costated ; the body-whorl more contracted, and less conical, in front ; 
the canal wider and shorter ; the outer lip more roundedly arched ; and the sinus 
deeper, more trigonal, and placed nearer the middle of the margin. These distinctions, 
and the different ornamentation, which consists of deep conspicuous furrows instead of 
the rough spiral bands which characterise P. fimformuy appear to me to justify the 
separation. 

Size, — ^The dimensions of the largest specimen figured would be, if the shell were 
perfect — axis, 1 inch and 5-12ths ; diameter, not quite half an inch. 

Localities. — Highgate and Potters' Bar, at both of which localities it is rather 
scarce. 



No. 155. Pleurotoma acuminata, Sowerby. Tab. XXVII, fig. 3 a— d. 

Pleubotoha acuminata, Sow. 1816. Min. Con., vol. ii, p. 105, t. 146, fig. 4. 
_ _ irOrb. 1850. Index Pal6ont., vol. ii, p. 359, No. 420. 

— — Morris. 1854. Cat. Brit. Foss., 2d edit., p. 269. 

Nee Pleurotoma ACUMINATA, iVy<^. 1836. Rech. coq. foss. de Hoesselt et Vliermael, p. 32, 

No. 83. 
nee — — De Kon. 1837. Desc. des coq. foss. de Basele Boom, &c., p. 24, 

No. 24. 
nee — — Nyst. 1843. Bull. Soc. G^ol. de France, vol. xiv, p. 454, No. 27. 

nee — — lb. 1843. Descr. des coq., &c., de la Belgique, p. 519, t. 42, 

fig. 1 a, b. 
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P. testa elongatdy angwtdy turritd, acuminata, longfitudinaliter costatd, concentrice 
sulcata: anfractihm conveximculis; marffinibua postids anffuatta, concavis, transversim 
ffranutoso-lineatiSy ad suturam plicatia; sulcis concentricis confertisy antice distantio- 
ridus; spatiis mdcos separantibus lineis incrementi grandatia: aperturd oblongo-ovaliy 
in canali lato, lonffiuaculo eweunti ; labro arcuato ; sinu fere aemicirculari, in margine 
coUocato. 

Far. o. — Testa latioriy breviori. 

Far. /3. — Testa lavigatd; sulcis transversis semi-obliteratis. 

Shell elongated, narrow, turreted, pointed, longitudinally ribbed and concentrically 
furrowed ; the spire, formed of eight or nine volutions, much produced, equalling in 
length three fifths of the whole shell. The whorls are slightly convex ; the posterior 
margins narrow, channeled, ornamented with several concentric raised Unes, a Httle 
thickened at the suture, and plicated by the lines of growth of the sinus, which, in 
some specimens, are prominent over the whole margin, granulating the concentric 
lines ; the last whorl is rather suddenly contracted in front, and terminates in a wide 
but not very long canal. The furrows in front of the shoulder are close-set, regular 
and equal, but, where the whorl begins to contract, they become more distant and 
irregular : the surface of the intervening spaces is granulated by longitudinal ridges 
formed by the elevated Unes of growth ; the longitudinal ribs are rather numerous, 
narrow, and extend to the middle of the whorls. The aperture is of a narrow, oblong- 
oval form ; the outer lip but sUghtly arched, and the sinus, which is wide and almost 
semicircular in shape, is placed a little in front of the middle part of the margin. 
Specimens occasionally occur {Far. o, fig. 3 i, c) in which the shell is wider and shorter, 
and the spire is relatively not so much produced ; and others, again {Far. /3, fig. 3 d), 
in which the ribs disappear as the shell is enlarged, the transverse furrows are shal- 
lower and more closely set, and the lines of growth less prominent, giving to the 
surface a levigated appearance, as if it had been rubbed smooth. 

MM. Nyst and De Koninck have severally described certain shells from Basele, 
Boom, and Kleyn-Spauwen, which they have referred, erroneously in my opinion, to 
the present species. In the general character of the ornamentation these shells 
apparently agree with the English shells ; but with them, judging from the figure 
given by Nyst, the spire is relatively longer, the whorls more convex, the posterior 
margins less depressed, giving a more conical and less turreted form to the spire ; the 
body-whorl more suddenly contracted, and the columella more arched : the characters, 
however, which most clearly distinguish the Belgian shells are the form and position of 
the sinus, which is wide and very shallow, and is placed on the shoulder, and not, as 
in the present species, in the margin of the whorls. 

Size. — ^Axis, 1 inch and 3-12ths diameter, 4-12th8 of an inch. 
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LocalUies. — Highgate, Homsey, Potters' Bar, and Qarendon Hill, at which last 
locality both varieties occur. 

The specimens represented by figs. 3 a and 3, form part of Mr. Wetherell's col- 
lection. 



No. 156. Pleurotoma pyrulata, Deshayea. Tab. XXVII, fig. 7 a, b. 

Pleubotoma ptrulata. Desk. 1824-37. Descr. des coq. foss., &c., vol. ii, p. 449, t. Q^^ 

figs. 1—3. 

P. testa eUmgatdy angmtdy piruliformi, spiraliter lineatd: spird mediocriter elevatd, 
mb'Conicd; anfractibua anptlatisy in medio conveanusctdisj antice aenaim aitenuatia; mar- 
ffinibua poaticia declivia, viw cavatia, concentrice tenuiaaime lineatia; ultimo anfractu in 
canali pf(B4ongo terminanti ; lineia apiralibua acutia^ irre^aribua, inaqualibua^ lineia incre- 
menti /ortiter dectiaaatia .• aperturd elongaio-ovali ; labro parum arcuafo ; ainu latiuaculo, 
pro/undo, in margine collocato. 

Shell elongated, narrow, concentrically lined : the spire, formed of eight or nine 
volutions, is pointed and moderately elevated, not equalling in length a third part of 
the whole shell; the whorls are convex at the middle, bluntly angulated at the 
shoulders ; the posterior margins but slightly depressed, giving a nearly conical form 
to the spire ; slightly thickened at the edge, where they present two strong, prominent, 
raised lines, which run round the suture, and form a border to the whorls ; the space 
between the suture and the shoulders is shghtly channeled, and covered with several 
very slender, unequal, raised hues ; the body-whorl diminishes gradually towards the 
base, and terminates in a very long and nearly straight canal. The gradual tapering 
of the whorls, joined to the rather short, conical spire, gives to the shell somewhat of 
the form of a long, narrow pear, from which appearance the specific name is taken. 
The spiral lines over the middle and front parts of the whorls are numerous, irregular, 
and unequal, slender thread-hke lines alternating with thicker and more prominent 
lines ; all are beautifully and regularly decussated by the strongly marked lines of 
growth. The aperture is of a long, narrow, oval form ; the outer lip slightly expanded 
towards the middle ; and the sinus, which is placed in the middle of the margin is deep 
and not very wide. 

The French shells, in their typical form, are narrow, with a rather short spire ; 
but, apparently, specimens from different localities present considerable variations, 
not only in the relative height of the spire and width of the shell, but also in the stria- 
tion. The specimens from Compiegne, for instance, as M. Deshayes has recorded, 
have the spire more produced, the angle of the whorls more prominent, and the con- 
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centric lines more numerous; and in some specimens from Cuise-Lamotte, in my 
cabinet^ the spire is also much elevated, the shell relatively narrower, and the concen- 
tric lines close-set, slender, and regular. In the English specimens the relative height 
of the spire and the character of the concentric lineation agree with those of the 
specimens from Compiegne ; but the shell is wider, and the margins of the whorls 
are not so much depressed. These differences, however, attributable probably to local 
conditions only, do not suggest a doubt of the correctness of the identification. 

Size. — Axis, rather more than 5-6ths of an inch (11 milUm.) ; diameter, 3-12ths of 
an inch (rather more than 6 millim.). 

Localities. — Clarendon Hill. French — Compiegne (fide Deah.) ; Cuise-Lamotte, 
Trosly-Breuil (fide Graves) ; Laon (fide Mellev.) MM. Deshayes and D'Orbigny also 
give Parnes ; but M. Graves speaks with doubt of that locality. 



No. 157. Pleurotoma terebralis, Lamarck, var. Tab. XXVII, figs. 10 a — k, 

Pleueotoma TEBEBRALT8, Lomk. 1804. Anm. du Musde, vol iii, p. 266, No. 20. 

— — lb. 1822. Hist, nat., &c., vol. vii, p. 101, No. 25. 

— — Be Blainv. 1826. Diet, dessci. nat., vol. xli, p. 391. 

— — Beak. 1832. Eifcl. m^th. (Vers.), vol. iii, p. 799, No. 21. 

— — Ih. 1824-1837. Desc. des coq., &c., vol. ii, p. 455, t. 62, 

figs. 14—16. 

Far. 1st. DlTROPis ; fig. 10a. P. testa parvuld, ehngatd, fusiforiniy angustd, turritd, 
lineis spiraliitis elegantissime grantdatis ornatd; spird elevatd, acuminatd; anfractibus 
bicarinatis ; marffinibus posticis depressis, concavis, ad suturam granvlatis, cateris latnbus, 
vel tenuissime plicatis; carind posticd acuid, denticulatd; carind anticd fascioli-formi^ 
denticulato-plicatd ; lineis spiralibus plm minusve distanfibus, inaqualibus; ultimo anfractu 
antice valde attenuato in canali longo exeunti; sinu lato, fere semicirculariy in margine 
collocato. 

Var. 2d. concinna; fig. 10 z, k, Testd parody bicarinatd, lineis spiralibus peraque 
grantdatiSy undique, etiam in marginibus anfractuum, ornatd; carind anticd granvlatd; 
lineis spiralibus numerosis. 

Var. 3d. gyrata; fig. 10^, rf. Testd bicarinatd; carinis fascioli-formibus, crassis, 
oblique plicato-denticulatis ; lineis spiralibus inaqualibus, granulosis. 

Var. 4th. pulcherrima ; fig. 10 e. Testd parody bicarinatd; carind posticd denti- 
culatd; carind anticd rotundatd^ lavi ; lineis spiralibus elevatis, rotundatis, simplicibus vel 
obsolete granulatis, suprd canalem con/ertis, cateris distantibus. 

Var. 5th. revoluta; fig, 10/. Testd bicarinatd ; marginibus posticis anfractuum 
ad suturam lavissime crenulatis ; carind posticd acutd, obsolete plicato-dentictdatd, superne 
revoluta; carind anticd lineisque spiralibus granulatis. 
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Far. 6th. pagoda; fig. 10 A. Testa latiori, fasciolia et lineis spiralibw elevatis 
cinctd: an/ractibu8 dicarinatis, ad suturam marffinatis: carinis simplicibuSj ainffulis 
unico sulco exaratis; carina posticd aupeme reoolutd; fasciolia numerosis, inaqualibus, 
l{Bvibus. 

The typical form of this elegant Pleurotoma is distinguished by the smooth concave 
margins of the whorls, by the remarkable regularity of the denticulation on the keel, 
resembling the teeth of a circular saw, and by the close-set rows of even, bead-like 
granulations, which cover the middle and front parts of the shell, slightly dimi- 
nishing in size as they approach the anterior extremity of the canal. The shell, upon 
which Lamarck formed the species, was found at Fames ; and, apparently, the orna- 
mentation which characterises it is confined in the French specimens to those from 
the "calcaire grossier." The species occurs, also, in the older eocene formations of that 
country ; but the shells from them are generally of smaller dimensions, and present 
more or less strongly marked deviations from the typical ornamentation. In England 
the species has not as yet been found above the older eocene deposits ; several forms, 
indeed, occur in them ; one or two of which apparently agree with French varieties ; 
but neither among them, nor, as I believe, among those from the " groupes glauco- 
nieux'* of France, does the exact ornamentation of the typical P. terebralis of Lamarck 
occur. 

In the first variety {ditropis\ which corresponds with specimens in my cabinet from 
Cuisse-Lamotte, the shell is much smaller than that of the type, elongated, fusiform, 
narrow, turreted, and beautifully ornamented with concentric rows of regular bead- 
like granulations ; the spire is pointed and much produced, being rather more than 
two fifths of the length of the whole shell. The whorls are somewhat convex, shaqily 
angulated, and carinated at the shoulders; the posterior margins rather depressed, 
slightly channeled, and perfectly smooth, except round the suture, where they are 
bordered by a single row of small regular granulations ; occasionally a specimen occurs 
in which the smoothness of the surface is broken by very fine curved plications formed 
by the successive margins of the sinus. The keel on the shoulder is sharp, prominent, 
and denticulated with great regularity : in front of this, just where the whorl begins 
to contract, is a thick concentric band, rather obliquely plicated, and so prominent as 
to present. the appearance of a second keel on the whorl; the ends of the plications 
project beyond the edges of the band, giving to it a denticulated appearance. The 
concentric rows are unequal, irregular, and more or less distant in different specimens, 
but closer and more regular towards the anterior extremity. The last whorl is much 
attenuated in front, and terminates in a moderately long canal : the sinus is rounded, 
deep, and wide, occupying almost the entire width of the margin. 

In the next variety {condnna) the shell is somewhat larger than that of the preceding 
variety, but yet smaller than that of the type ; the front keel is narrower and less 
prominent than in the variety ditrqpis^ and is evenly granulated ; the concentric rows 
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of granulations are more numerous, and the margins of the whorls present, in addition 
to the sutural row of beads, three very slender concentric lines granulated by the lines 
of growth of the sinus. It has been before stated that one of the more prominent 
characters of the true P. terebralis is taken from the perfectly smooth concave margins 
of the whorls; and the granulated margins in the present case would apparently 
indicate a distinct species ; but the occasional occurrence of a plicated margin in the 
last variety prepares the way for the present form ; and as this agrees in all the more 
important characters with the variety ditrcfpts, I have regarded it as merely another 
variety of P. terebralis. 

The shell in the variety ^lyrato (fig. 10 6 — d) is smaller than that of the type, and 
doubly keeled; but both keels are thick, band-like, and strongly and obhquely plicated, 
and have a denticulated appearance from the plications being continued over the edges 
of the bands ; the plications, following the curve of the line of growth, are less oblique 
on the anterior keel than those on the posterior keel. A single slender raised Une, 
finely granulated, traverses the space between the keels ; the front part of the whorl is 
ornamented with several concentric raised Unes, granulated with great regularity ; of 
these, the one next to the anterior keel, in some specimens (as in fig. 10 d), and that 
next but one, in others (as in figs. 10c and d), is the thickest and most prominent; 
the others slightly diminish in size as they approach the anterior extremity of the 
canal. 

The next variety, pulcherrima (fig. 10 e andy),* appears to correspond with the 
variety a from Compiegne, noticed by M. Deshayes. In this variety the shell is small 
and doubly-keeled; the posterior or shoulder-keel denticulated, the anterior keel 
rounded and obscurely pUcated, almost smooth; the front part of the whorls is 
ornamented with several distant, thickish, concentric lines, which also are smooth and 
simple, or but very feebly granulated ; the whorls are bordered round the suture by a 
thickish raised line, obscurely granulated or plicated; the margins and the spaces 
between the keels and between the concentric lines are perfectly smooth. 

The variety ret;o/irfa (fig. 10/) is a modification of the w^n^ty pulcherrima ; in it the 
sutural edges of the whorls are very faintly crenulated ; the shoulder-keel is sharp> 
obscurely plicated and denticulated, and the edge is bent upwards : the anterior keel is 
round and feebly phcated, and the concentric lines are slender and finely granulated. 

In the last variety to be noticed, the variety Pagoda (fig. 10 A), the granula- 
tion and denticulation, which in the tjrpical form and the preceding varieties form 
more or less prominent characters, are wanting ; and a new mode of ornamentation 
prevails. In this variety the shell, which is relatively wider, is doubly-keeled, and 
ornamented with simple spiral bands ; the margins of the whorls are concave, and 

* I have adopted for the shells forming this variety, the name by which they have been distinguished 
as a species in Mr. Wethereli's cabinet. 
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quite smooth, except where two slender, faintly crenulated, raised lines form a border 
round the suture. The keels are band-like and simple ; the surface of each is traversed 
by a shallow but conspicuous furrow ; the edge of the shoulder-keel is sharp, smooth, 
and bent upwards hke that of the keel which characterises the preceding variety. The 
space between the two keels and the surface of the front part of the whorls is orna- 
mented with numerous narrow, unequal, round-edged bands, between some of which 
a slender line occasionally appears ; these bands are smooth, or but slightly roughened 
by the lines of growth. 

A form intermediate between and connecting the last two varieties occurs, in which 
the sharp, smooth-edged, and furrowed shoulder-keel of the variety Pagoda is associated 
with an obscurely plicated anterior keel, and faintly granulated spiral lines. 

Although the shell for which the variety Pagoda is proposed, differs so much in the 
ornamentation from the typical form, I do not regard it as specifically distinct. In the 
several varieties described, the characteristic ornaments of the species have been 
modified, and have become gradually less prominent, until at last, in the variety 
revolutay they are almost obliterated ; and the intermediate form, before noticed, con- 
nects that variety with the one in question, which, in fact, merely presents in strength ti 
character of ornament which has already appeared in other varieties. 

All the varieties are rare except the varieties gyrata and Pagoda^ which appear to 
be more abundant 

Size, — Of the var. ditropi^ — axis, 5-12ths of an inch ; diameter, 2-12ths of an inch : 
of the var. concinna and j)ulcherrima — ^axis, 7-12ths of an inch; diameter, rather 
more than 3-12ths of an inch: of the v^x. gyrata — axis, 1 inch, nearly; diameter, 
rather more than 5-12ths of an inch : and of the var. Pagoda^ if the shell were per- 
fect — axis, 1 inch and 2-12ths, nearly; diameter, 5-12ths of an inch. 

Localities. — Yot Xh^vBx. ditropia — Highgate, Potters' Bar, Homsey, Hampstead; 
for the var. concinna — Highgate, Potters* Bar, Homsey, Finchley ; for the var. gyrata — 
Homsey, Southampton, Shenfield ; for the var. pulcherrima — Highgate and Clarendon 
Hill; and for the var. revoluta and Pagoda — Clarendon Hill. French — Parnes, 
Grignon, Beyne, Mouchy-le-Chatel, Compiegne (fide Desk.), Chaumont, Amblainville, 
Cuisse-Lamotte, Pont-Sainte-Maxence (fide Graves). 

The specimens, fig. 10 3 and ^, are from Mr. Wetherell's cabinet. 



No. 158. Pleurotoma microdonta, F. E. Edwards. Tab. XXVII, fig. 4. 

P. testa elongatdy fusiformi^ tuberculatd, spiraliter eanlissime lineatd: spird elevatd^ 
b'Conicd: anfractihus angulatis,unicd serie tuberculorum denti-formium munitis ; margini- 
bus posticis latis, paumllum cavatis, ad suturam cingulo triplici, distanter plicato, cinctis : 
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ultimo anfractu antice repewtimme coarctato, in canali anguato, hngimculo^ terminanti; 
lineis spiralibus confertisy inaqualibus, nonnuUis eminentioribus^ denticulatis : aperturd 
obloriffo-ovali; labro valde arcuato^ intm plicato ; sinu lato, Bub-tngono^ in margine collocato. 

Shell elongated, fusiform, tuberculated, and ornamented with very fine, concentric, 
raised lines ; spire nearly conical and much produced, exceeding one half of the whole 
shell in length ; whorls convex, sharply angulated at the shoulders, where they pre- 
sent a single row of small, rather close-set, tooth-shaped tubercles; the posterior 
margins wide, frequently extending almost to the angle of the preceding whorl, slightly 
channeled, and bordered round the suture by three sharp, elevated lines, crossed by 
distant, oblique plications, corresponding with the tubercles on the shoulders of the 
whorls ; the space between the suture and the shoulder is covered with very fine and 
nearly equal concentric lines. The spiral lines over the middle and front parts of the 
lines are numerous, very slender, but unequal ; every fourth or fifth line being rather 
thicker and more prominent than the rest, and denticulated ; the intermediate lines 
are simple, nearly equal, and so fine as to be barely perceptible by the naked eye. 
The body-whorl is suddenly much contracted in front, and terminates in a narrow, but 
not very long canal : the aperture is of an oblong oval form ; the outer lip much 
arched and plicated within, and the sinus, which is wide and sub-trigonal in shape, 
is placed a little in front of the middle part of the margin. 

The present species presents some resemblance to P. cgmaay but is easily distin- 
guishable by the more elevated spire, the more numerous and smaller tubercles, the 
character of the transverse ornamentation, and the shorter canal. 

Size. — ^Axis, 1 inch and 2-12ths; diameter, 5-12ths of an inch, nearly. 

Localities. — HighcliflF, where it is very abundant, and Bracklesham Bay. 



Section I — Shells fusiform. \ v a 

A. Sintts in the posterior margin of the whorl.] 
b. Canal short or indistinct.* 

No. 159. Plburotoma attenuata, Sowerby. Plate XXVII, fig. 6 a — c. 

Pleubotoha attenuata, 8<no. 1816. Min. Con., vol. ii, p. 103, t. 146, fig. 1. 

— — lb. 1850. Dixon's GeoL, &c., of Sussex, p. 102, t. 6, figs. 11,14. 

— — Morrii. 1854. Gat. Brit. Foss., 2d edit., p. 269. 

* The sub-divisions dependent on the length of the canal are, it is unnecessary to say, merely artificial, 
and towards the extremes of the two, species occur which may be referred, apparently with equal propriety 
to either sub-division : in dhells with a short canal, however, the anterior notch is generally wider and 
deeper, and consequently the crest on the columella will be more prominent. 

31 
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Nee Pleubohoma attbnuata. Desk. 1824-^37. Deser. dee coq. foss.^ &c., toI. ii» p. 48d» t. 68, 

figs. 69 8. 
nee — — Dujar. 1837. M^m. Soc. 6^1. de France, Yol. ii> p. 291, t. 20, 

fig. 22. 

P. testa elofiffato-fusiformiy turritd, costatd, undique spiraliter lineatd: spird elevatd, 
acuminatd: anfractihua anpUatiSy unicd serie nodorum spini/ormium, costas coronantium, 
armatis; marffinibus postids latis, decliviSj concavis, ad suturam pauxiUum incrassatis, 
tenuiter crenulatis ; ultimo anfractu antice sensim attentiato, in canali lonffimctUOy lato, 
terminanti; costis brevibm, stcb-distantibm, rotundatis; lineia spiralibm numerosis, in 
marffinibii8 tenuibus; cetaris inaqualibus: apei^turd lanceolatd ; labro arcuato ; ainu latOy 
subtriffono, in marline collocato. 

Shell elongated, fusiform, turreted, longitudinally ribbed, and ornamented with con- 
centric raised lines : the spire, formed of eleven or twelve volutions exclusive of the pullus, 
is much elevated and pointed ; the whorls, angulated at the shoulders, are gradually 
attenuated towards the base, assuming an almost conical form ; the body- whorl termi- 
nates in a wide, moderately long canal, rather deeply notched at the anterior extremity ; 
the posterior margins are wide, slightly bent towards the preceding whorls, channeled 
along the middle, thickened at the sutural edge, and bordered by two thickish, promi- 
nent, raised lines, granulated or feebly plicated by the lines of growth. The ribs are 
rather distant, short, oblique, rounded, and terminate at the shoulder in large, trans- 
versely compressed, spiniform tubercles, the bases of which are frequently prolonged 
backwards half-way across the posterior margin. The whole surface of the whorls is 
covered with close-set concentric raised lines, which are thread-like and nearly equal 
on the margins, but irregular and unequal over the middle and front parts of the 
whorls ; one or two more or less slender lines intervening between thicker and more 
prominent lines : the whole surface is roughened by the lines of growth, which in the 
Bracklesham Bay specimens are very prominent, and give a coarse, rugged character 
to the shell. The aperture is of a long, narrow, lanceolate form ; the outer lip mode- 
rately arched ; and the sinus, which is wide, not very deep, and sub-trigonal in shape, 
is placed in the margin. The columella is nearly straight, and presents a large promi- 
nent crest or comb at the anterior extremity. 

M. Deshayes {loc. cit.) has given the specific name attenuata to certain shells from 
the older eocene beds of France, quite distinct from the present species, to which, in 
point of priority, the name belongs ; and Dujardin has fallen into the same error with 
regard to a Pleurotoma from Touraine. D*Orbigny, in his ' Prodrome,^ has distin- 
guished the French eocene shells by the name sub-attentiata, and the miocene shells by 
that of pseudo-attenuata. 

Size. — ^Axis, 4 inches, nearly; diameter, 1 inch and 2-12ths. 

Localities. — Although Mr. Sowerby (Dixon's ' Sussex,' p. 102) and Mr. Morris 
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both cite Barton as a locality for this well-marked species, I have not been fortunate 
enough to meet with any specimen of it from that locality; it is confined, I believe, to 
the lower beds of the middle eocene formations. It is found plentifully at Bracklesham 
Bay, of which locality it may be said to be one of the characteristic fossils : it 
also occurs at Stubbington and White-Cliff Bay, and in the synchronous beds at 
Bramshaw. 



No. 160. Pleurotoma conica, F. E. Edwards Tab. XXVII, fig. 8. 

P. testa elonyatd, fimformi, omnino concentrice sulcata^ unicd serie tuberculorummunitd; 
spird conicd, elevatd, dimidium totius testa in lonffitudine superanti .* anfractibus conveadus- 
cidis, antice subito coarctatis, suturd conspicud separatis ; marffinibus posticis latis, pauadl- 
lulum declivisy cavatis; ultimo anfractu in canali lonffiusculo terminanti; tuberctdis lon^i- 
tudinaliter compressis^ obliquis, curvis: aperturd oblongo-ovali ; labro arcuato ; sinu lato^ 
sub'triffono, in parte anticd martinis coUocato. 

Shell elongated, fusiform, concentrically furrowed, and bearing on the shoulders a 
single row of tubercles : the spire conical, rather thick, and much elevated, exceed- 
ing one half of the whole shell in length. The whorls are slightly convex at the 
shoulders, rather suddenly contracted in front, and separated from each other by a 
very conspicuous suture; the posterior margins are wide, very slightly depressed, 
rather deeply channeled along the middle, and a little thickened on the sutural edge. 
The tubercles, which are somewhat numerous, are longitudinally compressed, narrow, 
oblique, and curved ; the concentric furrows are nearly regular, shallow, and separated 
by narrow, rounded ridges, of which, as they approach the beak, every alternate one 
becomes more prominent than the rest. The aperture is of an oblong-oval form, and 
terminates in front in a slightly produced, widish canal ; the outer lip is moderately 
arched ; and the sinus, which is placed in the very front part of the posterior margin, 
almost on the shoulder of the whorl, is wide and sub-trigonal in shape. 

This species, characterised by its thick, elevated, conical spire, is apparently con- 
fined to the older eocene beds in the neighbourhood of London. I have not met with 
any specimen of it either from Clarendon Hill or from the sjrnchronous formations in 
Hampshire. 

Size. — A.xis, ll-12ths of an inch; diameter, 4-12ths of an inch. 

Locality, — Highgate. 
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No. 161. Pleurotoma desmia, F. E. Edwards. Tab. XXVII, fig. 5. 

P. testa elongatd^ fusiformiy tuberctdatdy spiraliter fasciolatd et lineatd: spird sub' 
conicd, valde productd : anfractihiisconvexis^ suh-angvlatiSy longitudinaliter plicatis; mar- 
ginibus posticis depressis^ concavis, concenirice lineatis, ad suturam cingtdo duplici, 
distanter plicato, cinctis ; ultimo anfractu repente coarctatOy incanali breviculo exeunti[: 
fasciolis numerosis, antice simplicidus, cateris inaqualibus, nonnuHis majoribus, crasse 
granulatiSy cum aliis minoribus simplicibus^ altemantibus : aperturd ovali; labro valde 
arcuatOy intus plicato ; sinu latOy sub4rigonOy in margine collocafo. 

Shell elongated, fusiform, tuberculated, and ornamented with concentric bands 
and raised lines ; the spire rather thick, nearly conical and much elevated, almost 
equalling two thirds of the whole shell in length: the whorls short, convex, and 
obscurely angulated at the shoulders, where they present a double row of small, 
transverse tubercles ; the posterior margins much depressed, hollowed out, and con- 
centrically lined along the middle, and bordered round the suture by a double line, 
distantly and obliquely plicated by the lines of growth of the sinus, which are very 
prominent over the whole width of the margin ; the last whorl is suddenly contracted 
in front, and terminates in a rather short and narrow canal, widely notched at the 
anterior extremity. The spiral bands over the middle and front parts of the whorls 
are divided with much regularity into rows of coarse, oblong granulations, placed 
nearly below each other in an oblique direction, following the curve of the outer lip, 
and giving an appearance of plication to the whorl : the rows of granulations, which 
are separated by thickish, raised lines, rounded on the surface, diminish in size towards 
the front part of the whorls, until, on reaching the canal, they barely exceed the 
intervening lines in size, and the granulations become nearly obliterated. The 
aperture is of an oval form ; the outer lip much arched, projecting in front, and pli- 
cated within ; and the sinus, which is placed rather towards the front of the margin, 
is wide, moderately deep, and sub-trigonal in form. The columella is slightly curved, 
and presents in front, at the anterior extremity, a conspicuous crest or comb. 

The present species, in the young state, somewhat resembles P. microdonta^ but 
the shell is narrower, the spire relatively longer, and the canal shorter ; the regular 
granulations which characterise the concentric ornamentation also render it easily 
separable. It is apparently confined to the middle eocene formations of Barton, where 
it is not uncommon. 

&>e.— Axis, 1 inch and 8-12ths, nearly; diameter, half an inch. 
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TAB. XXIV. 

Fig. 

1. Mitra parva. No. 120, p. 183. 

a. Back view, natural size. 
6. Back view, magnified. 

c. Front view, ditto. 

2. Mitra parva (yeiT. pumila). No. 120, jo. 183. 

a. Back view, natural size. 

d. Back view, magnified. 
c. Front view, ditto. 

3. Mitra labratula. No. 119, p. 182. 

a. Back view. 
6. Front view. 

4. Mitra obesa. No. 122, p. 185. 

a. Back view, natural size. 
6. Back view, magnified. 

c. Front view, natural size. 

d. Front view, magnified. 

5. Mitra volutiformis. No. 123, jp. 186. 

a. Back view, natural size. 
d. Back view, magnified. 
c. Front view, ditto. 

6. Mitra scabra, No. 118, jd. 181. 

a. Front view, shell of mid-growth. 
6, Front view, adult shell. 
c. Back view, ditto. 

7. Mitra porrecta. No. 121, jo. 185. 

a. Front view, natural size. 

b. Front view, magnified. 

c. Back view, ditto. 

8. Conus diadema. No. 124, p. 190. 

a. Back view, shell of mid-growth. 

b. Back view, adult shell. 

c. Front view, ditto. 

d. Back view, ditto. (Var. pyri/ormis.) 

9. Conus scabriculus. No. 129, p. 198. 

a. Front view. 

b. Back view. 

c. Side view. 
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TAB. XXIV {continued). 

Fig. 

10. Conus lineatus. No. 130, jd. 199. 

a. Front view, natural size. 

b. Front view, magnified. 

c. Front view, (specimen described as C. corculum, Sow.) 

11. Conus dormitor. No. 131,jd. 200. 

a. Side view. 
6. Front view* 

c. Back view, 

12. Conus velatus. No. 126, jo. 193. 

Back view. 

13. Conus concinnus. No. 128,^. 196. 

a. Front view, shell of mid-growth. 

d. Back view, adult shell. 

c. View from above, showing the posterior margins of the 
whorls forming the spire. 
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TAB. XXV. 

Fig. 

1. Conus alatus. No. 132, jd. 202. 

a. Back view. 

b. Side view. 

2. Conus deperditus. No. 125,/?. 191. 

a. Back view, young shell. 

b. Front view, shell of mid-growth. 

c. Side view, adult shell. 

3. Conus Lamarckii. No. 127,j». 194. 

a. Side view, young shell, from Bracklesham Bay. 
a* Back view, adult shell, from ditto. 

b. Front view, adult shell, from ditto. 

b* Front view, adult shell, from Bramshaw. 

c. Back view, adult shell, from ditto. 

4. Pleurotoma stena. No. 133, jt?. 207. 

a. Back view, young shell, from Southampton. 

b. Back view, adult shell, from Highgate. 

5. Pleurotoma symmetrica. No. 136, jd. 209. 

a. Front view, young shell, from Highgate. 

b. Back view, adult shell, from Southampton. 

6. Pleurotoma inarata. No. 134, jo. 208. 

Side view, adult shell. 

7. Pleurotoma helix. No. 135, j». 209. 

a. Side view, adult shell. 

b. Side view, shell of mid-growth. 

8. Pleurotoma teretrium* No. 137, jt?. 210. 

a. Back view, adult shell, from Highgate. 

b. Back view, adult shell, from ditto. (Var. nanodis,) 

c. Back view, young shell, from Southampton. (Var. tuberculata,) 

d. Back view, young shell, from ditto. ditto. 

e. Back view, shell of mid-growth, from ditto. 

/. Back view, adult shell, from Highgate. (Var. crebrilinea,) 
g. Back view, Highgate specimen. (Var. latimarginata) 
h. Back view, ditto. ditto. 

9. Pleurotoma transversaria. No. 141, jt?. 214. 

a. Back view, Brockenhurst specimen. 

b. Back view, Lyndhurst specimen. (Var. cypha.) 

10. Pleurotoma goniaea. No. 140, j». 213. 

Back view. 



Digitized by 



Google 



Tab.XIV. 



2.C 




Digitized by 



T 

werby sc 



Digitized by 



Google 



Digitized by 



Google 



TAB. XXVI. 

Fig. 

1. Pleurotoma crassa. No. 138, jt?. 212. 

a. Back view, young shell, from Southampton. 

b. Back view, shell of mid-growth, irom Shenfield. 

c. Back view, ditto, from Shenfield. 

d. Back view, adult shell, from Nuneham. 

2. Pleurotoma cocciphora. No. 143, jt?. 217. 

Back view, adult shell. 

3. Pleurotoma planetica. No. 139,^?. 212. 

Back view, shell of nearly full growth, from Bramshaw. 

4. Pleurotoma cymaea. No. 142, jt7. 215. 

a. Back view, shell of mid-growth, from Brockenhurst. 

b. Back view, adult shell, from ditto. 

5. Pleurotoma dentata. No. 146, jp. 220. 

Back view. 

6. Pleurotoma Keelei. No. 145, jd. 219. 

Back view, nearly adult shell, from Shenfield. 

7. Pleurotoma textiliosa. No. 147, j». 222. 

Side view, shell from Bracklesham Bay. 

8. Pleurotoma rostrata. No. 144,jd. 218. 

a. Side view, shell past mid-growth, from Barton. 

b. Back view, adult shell, from ditto. 

c. Front view, adult shell, from Highcliff. (Var. antiqua.) 

9. Pleurotoma laevigata. No. 152, jd. 227. 

a. Side view, shell of mid-growth, from Barton. 

b. Back view, adult shell, from ditto. 

10. Pleurotoma crassicosta. No. 150,jt7. 225. 

a. Front view, adult shell. 

b. Back view, ditto. 

11. Pleurotoma lanceolata. No. 151, jt?. 226. 

a. Front view, adult shell. 

b. Back view, ditto. 

12. Pleurotoma exorta. No. 148,/?. 223. 

a. Side view, adult shell. 

b. Back view, ditto. 

13. Pleurotoma macilenta. No. 149, j». 224. 

a. Front view, adult shell, from Barton. 

b. Back view, adult shell, from ditto. 
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TAB. XXVII. 

Fig. 

1. Pleurotoma fusifonnis. No. 153,jp. 228. 

a. Back view. 

b. Front view. 

2. Pleurotoma sulculosa. No. 154, jt?. 229. 

a. Back view, young shell, from Potters' Bar. 

b. Back view, shell of mid-growth, from ditto. 

c. Back view, adult shell, from Highgate. 

3. Pleurotoma acuminata. No. 155, jt?. 230. 

a. Back view, adult shell, from Highgate. 

b. Front view, adult shell, from ditto. 

c. Front view, adult shell, from Homsey, smooth variety. 

d. Front view, adult shell, from Clarendon Hill. 

4. Pleurotoma microdonta. No. 158, jt?. 236. 

Side view, adult shell, from Highcliff. 

5. Pleurotoma desmia. No. 161, jd. 240. 

Front view, shell nearly adult. 

6. Pleurotoma pyrulata. No. 156, jt?. 232. 

a. Back view, adult shell. 

b. Side view, ditto. 

7. Pleurotoma attenuata. No. 159,jt?. 232. 

a. Side view, shell nearly adult. 

b. Side view, adult sheU. 

c. Back view, shell of mid-growth. 

8. Pleurotoma conica. No. 160,jt?. 239. 

a. Back view, adult shell. 

9. Pleurotoma cymaea. No. 142, p. 215. 

a. Back view, young shell, from ColweU Bay. 

10. Pleurotoma terebraUs, var. No. 157. p. 233. 

a. Back view, shell magnified (var. ditrqpis), from Hampstead. 

b. Back view, shell magnified (var. gyratd), from Homsey. 

c. Back view, shell natural size (var. gyratd), from Shenfield. 

d. Back view, shell magnified (var. gyratd), from Southampton. 

e. Back view, shell magnified {var. pulcherrima)^ from Highgate. 

/. Back view, shell natural size (var. revoluta), from Clarendon Hill. 

g. Back view, shell magnified (var. pulcherrima), from ditto. 

L Back view, shell natural size (var. Pagoda), from ditto. 

t. Front view, shell natural size (var. concinna), from Potters' Bar. 

i. Front view, shell magnified (var. concinna), from Highgate. 

NOTE. — ^The lines indicate the size of the specimens. 
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